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CHAPTER I, 



INTBODUCTORT. 

Dr. Hoolcer*0 statement as to the position of Darwinism at Norwich. — 
Not borne out by facts. — Agassiz. — His opinions upon Darwinism. — 
Other European writers. — M. Flourens. — The 'Athenaeum' upon Dr. 
Hooker. — The Odium Theologicum. — The importance of the subject 
as affecting human thought and action. — The reriewer in the ' Edin- 
burgh Quarterly.* — Division of the subject. 

In his address as President of the British Associa- 
tion at Norwich, in August 1868, Dr. Hooker made 
some remarks upon the hypothesis of Mr. Darwin, to 
which, I think, exception may be fairly taken. I 
select the following passage : * So far from " natural 
selection " being a thing of the past, it is an accepted 
doctrine with every philosophical naturalist, including, 
it will always be understood, a considerable propor- 
tion who are not prepared to assent that it accounts 
for all Mr. Darwin assigns to it.' 

I did not then, nor do I now, three years afterwards, 
think that this statement could be borne out by proof. 
Since that address was delivered, indeed. Natural 
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uic lime 01 tiie iNorwich inootlnLT some r 
lelirated moii in selcnco were utterly <»}» 
whole of Mr. Dan\'ins hypothesis. No 
mentioned Agassiz the Cuvier of America 
[irens, the Secretary of the French Acade 
Hooker did not merely make the swec 
a aboYe referred to, but he quoted Ag 
as a witness in his favour. That this 
>m a misapprehension of what Agassiz sal 
sd by the * Athenaeum/ I fully believe, 
's words were : ' Reviews on the - Origi 
" are stiU pouring in from the Continent, 
, in one of the addresses which he issued tc 
ateurs on their late voyage to the Ama 
their attention to this theory as a prim 
f the expedition they were then undertakin 
in quote the ^Athenasum' upon the ab 
: 'He said the reverse. We requote 
his remarks for the benefit of Dr. Hool 
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tbe deTelopment theory proved because a few natu- 
ralists think it plausible. • • • I wish to warn you^ 
not against the development theory itself, but against 
the looseness of the methods of study upon which it is 
based.'''* 

Dr. Hooker, after making the statement that the 
Darwinian theory was 'an accepted doctrine with 
every philosophical naturalist/ goes on to quote 
Agairir again; and, as I noticed to a clergyman 
atdng next to me in the Drill Hall, in a manner which 
would lead the great majority of his hearers to believe 
he was doing so as a supporter of the Darwinian 
hypothesis. ' Having myself been a student of moral 
philosophy in a northern university, I entered on my 
scientific career full of hopes that metaphysics would 
prove a useful Mentor, if not quite a science. I soon, 
however, found that it availed me nothing; and I 
long ago arrived at the conclusion so well put by 
Agassiz, where he says : '^ We trust that the time is 
not distant when it will be universally understood that 
the battle of the evidences will have to be fought on 
the field of physical science and not on that of the 
metaphysical.' " * 

In answer to this inference, I will give some ex- 
tracts from one of Agassiz' most recent works, viz., 
* The Structure of Animal Life ; being six lectures on 

> Jihenaum, Aug. 29, 1868, p. 270-1. 

* Agasnz on the Contemplation of Qod in the Kosmos, Chrietian 
EtamiMer, Fonrth Series, Vol. XV. p. 2. 
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l('ctur('<. It is tt» t I'acc tlu' ('(Hmccl inn Ik^- 
.TCiitcd beings; to discover, it' j)()ssil)k', tlu 
ding to which they have been created, auc 
)ut their relation to the great Author (p. 1) 
J the position of science. It is the question- 
loubting clement in human progress ; and 
has gone far enough, it begins the work o: 
tion in such a way as tcill never harm tru* 
' cause any reasonable apprehension to th< 
ncere Christian (p. 2). 
} moment natural history can show, not onl; 
i is a plan in the creation of the anima 
but that the plan has been preconceived, ha 
out in the course of time, and executed wit 
be object of introducing man upon earth 

n undoubted fact that the differences amoDj 
animals, which we designate by the ten 
are of comDaratively recent date. The tim 
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among mid animals^ (p. 50). I need not eay that 
the latter part of this passage^ printed in italics, is 
utterly at yariance with the Darwinian hypothesis. 
Further: — 

^ Here then we have the evidence that these differ- 
ences are the work of man^ the result of artificial 
means applied for the purpose of rendering the animals 
subservient to him; while^ on the other hand, the 
differences existing among wild animals are the result 
of a creative power over which the mind of man has no 
controL Domesticated animals show us only the am- 
plitude of the pliability of structure in each animal^ 
and in no way the method by which the diversity 
existing among wild animals can be supposed to have 
been introduced. Domestication never produces forms 
which are self-perpetuating, and is therefore in no way 
an index of the process by which species are produced ' 
(p. 51). I quote the following to show the fairness 
with which Agassiz treats the subject : — 

* Now the question with reference to the existence 
of living beings, whether they are the products or 
results of laws working in nature, established by the 
Almighty, or whether they are the work of the Creator 
directly — ^this is the point I propose to examine on the 
basis of scientific facts ; not on the moral ground upon 
which we trust in Divine Providence, but upon scien- 
tific evidence, for science must deal with facts on 
its own ground, without reference to preconceived 
opinions or convictions, and we should welcome what 
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science has to say upon the subject of an overruling 
Providence ' (p. 91). 

Upon the Darwinian hypothesis he says : — 
' If we were to credit a certain theory which is very 
well received at this time, which has lately been 
propounded by some very learned, but I venture to 
say rather fanciful scientific men, it would appear that 
in the beginning animals were few in number, and 
that as they became more and more numerous they 
became more and more different from one another, as 
if all the diversity which exists on the earth at the 
present moment had grown out of a comparatively 
simple and small be^nning. This is an impression 
which prevails so generally, that before I take another 
step in my demonstration, I will endeavour to show 
the fallacy of it ' (p. 92). 

Let us hear this great man upon a subject which 
has rendered his name immortal, as an illustration of 
the crushing remarks in the above paragraph : * The 
number of species of fishes in the Mediterranean is 
only a few hundred; those that inhabit the German 
Ocean only about 180 or 200; those on the Atlantic 
coast of France not more than 250 ; and yet the sum 
total of the different kinds of fish known in all parts of 
the world is nearly 10,000. If we were to compare 
the fossil fishes found thus far in the strata of the 
globe, with those of the whole world as they now 
exist, we should make the same mistake as in esti- 
mating the inhabitants of one region as those of the 
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whole world. The fossil fishes • • • which were found 
at Mount Vulcan^ near Verona^ are from a celebrated 
qnarrj not many miles in extent^ in which over 100 
different kinds of fossil fishes have been taken. The 
Adriatic, in its whole extent, does not furnish as many 
different species as are found in this quarry* I have 
examined the fossil fishes of the neighbourhood of Riga 
on the Baltic, and they are more numerous than the 
present living species of the Baltic and German 
Ocean ' (p. %S). 

Having given similar results with regard to shells 
to prove that in former periods, * within similar areas 
there was as great diversity of animals as now exist,' 
Professor Agassiz remarks : * What better evidence do 
we want that at all times the world has been inhabited 
by as great a diversity of animals as exists now and that 
at each period they have been different from those of 
every other period ? This is a very important fact, 
because it is a most powerful blow at that theory which 
would make us believe that all animals have been de- 
rived from a few original beings which have become 
diversified and varied in course of time.* The italics 
above are mine. The statement is most explicit, and 
I think the reader wiU by this time be beginning to 
think that Professor Agassiz is not a believer in the 
Darwinian hypothesis. 

Turning to writers on the subject in Europe, we 
find the names of Owen, Phillips, Beale, Haughton, 
Stirling, Wollaston, St. George Mivart, among many 
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others in our own country, who have taken a more or 
less decided attitude against Darwinism. 

For my present purpose, however, I take from 
France the name of an eminent man who has lately 
gone to his account, which will not pale before that of 
the most celebrated disciple of Darwin. I mean that 
of the late M. Flourens. . 

In the * Athenaeum' of August 29, 1868, the omis- 
sion of any notice of this ' philosophical naturalist's ' 
work, written in direct refutation of the hypothesis of 
Darwin, is thus alluded to : — 

*Dn Hooker has carelessly read the critique he 
quoted. In it Mr. Charles Darwin is accused of ig- 
noring the work published by M. Flourens in refuta- 
tion of his hypothesis. This work is founded upon 
the results of the experiments in crossing breeds which 
have continued for about one hundred years by Buffon, 
by George and Frederic Cuvier, and by M. Flourens. 
If Dr. Hooker had read the critique (upon Darwin's 
last two volumes on the ** Variation of Plants and 
Animals under Domestication," February 15, 1868) 
attentively he would have been aware of the existence 
of this book; and surely the President of the British 
Association would have deemed some notice due to 
the Perpetual Secretary of the French Academy of 
Science, and Director of the Museum of Natural 
History at Paris.' I shall have occasion hereafter to 
allude especially to the work of M. Flourens,^ and 

> Appendix. 
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therefore I need not make any quotations here to prove 
that he is utterly opposed to the hypothesis of Mr. 
Darwm. I think the most sceptical reader will admit 
that Dr. Hooker had no foundation for the assertion 
that natural selection * was an accepted doctrine with 
every philosophical naturalist.' 

Every day we hear of thoughtful men expressing 
their dissent therefrom. When Mr. Darwin's work on 
the * Origin of Species ' was first published, three or 
four naturalists connected with him or with each other 
by great friendship and a community of thought came 
forward and threw all their influence into the scale in 
his favour. Smaller minds in abundance were easily 
brought within the magic circle. To the scientific 
periodical press such men contributed the materials 
of existence and they were gradually drawn into the 
net. Our societies, influenced by similar means, have 
had the tone of their publications gradually changed 
into the phraseology and teachings of an unj^toved 
hypothesis. 

Professor Huxley writes a book to show that man 
has been evolved from the ape, and has latterly wasted 
much of his valuable time in writing and teaching the 
transformation of reptiles into birds; a hundred 
tongues join in the cry, and hence we find ^ natural 
selection ' and the * evolution of species ' proclaimed 
as bases of natural science from the Presidential chair 
of the British Association. 

The • Athenaeum ' of September 19, 1868, in 
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reviewing Mr. Vernon Wollaston's * Coleoptera Hes- 
peridum,' has expressed the fact just aUuded to in the 
following words : — ' It commonly happens that on the 
promulgation of any theory^ either absolutely new or 
put in a new and striking point of view, if the theory 
be in itself startling, and so to speak^ sensational in its 
character, and especially if it be propounded with all 
the prestige belonging to one whose talents and ac- 
quirements entitle him to especial regard, it is at once 
seized upon and adopted by many whoy unable them- 
selves to lead, are vain of being led by so distinguished 
a general — themselves perhaps unconscious at first of 
the end to which he is conducting theuL It is quite 
natural for instance, that a theory emanating £rom a 
man of Mr. Darwin's known intellectual power, his 
great scientific attainments, his laborious accumulation 
of facts, his unswerving and pure truthfulness, and the 
charming bonhomie of his temper, should have attracted 
a large following and produced a powerful impression 
on the scientific mind of the day.' 

* And '^ by many who think themselves wise, and by 
some who are thought wise by others," and by not a 
few too, who are really wise, the theory has been cor- 
dially, even enthusiastically adopted in its fulness, 
and thus becomes a matter of too much importance to 
be gazed at as a mere scientific meteor. This is not 
the place nor the opportunity to enter into the con- 
troversy, but we cannot help noticing the avidity with 
which every new discovery hotoever imperfect is forced 
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iiUo the service ofihe nq>porters of his views, whilst the 
truths which teU irrefragably in the opposite direction^ 
are either ignored or put unceremoniously aside. For 
example, the tmaiiBwered and unanswerable difficulty 
of the geolc^cal phase of the subject is met with the 
ahnost contemptuous excuse that geology is as yet im* 
perfectly known. May not this be fairly met with a 
tu quoque ? ' 

In the year 1860 I published a small volume upon 
the Darwinian hypothesis, in which I endeavoured to 
show that it had no solid basis of truth. ^ I was 
accused by some adverse critics of having in that little 
work used the odium theologicum argument in opposition 
to scientific facts or researches. Such a charge could 
only have been made as an excuse for not answering 
inconvenient facts. 

Since that time Darwinism has undoubtedly spread 
in a certain direction. I propose however, to take 
up the subject again, and to enquire in a purely scien- 
tific spirit, whether it has really made any solid ad- 
vancement in the way of absolute proof, or sound 
logical deduction as to its truth. 

Before I begin, however, let me say one word about 
the odium theologicum. 

If, in a scientific discussion, a man appeals to state- 
ments in scripture in proof of his views, I believe he 
will lay himself open to the charge of using unfair 

• Species not TransmutabU nor the result of I^atural Selection, — 
Qroombndgv. 
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weapons. The scriptures are not scientific authorities, 
nor ever were intended to be ; therefore, they should 
not be quoted to support or refute scientific state- 
ments. But the question raised by theories like that 
of Mr. Darwin has a wider and more important sig- 
nificance, and it is one which no scientific man has 
a right to ignore, much less to make it a means of 
detracting from another scientific man's opinions and 
arguments. Is the faith of the believer or the Chris- 
tian shaken or destroyed by the Darwinian hypothesis ? 
Is that hypothesis reconcilable with the truth, which 
we are taught by another process of reasoning and 
other authority to be divine? If either of these 
questions are answered affirmatively, then the scientific 
believer has a right to say to the Darwinian philosopher 
— Have you reduced your system to proof? Can you 
bring forward in its favour evidence sufficient to give 
a prima facie colouring of truth to it ? And if the 
philosopher answers both or either of these questions 
in the affirmative, then I think such answer ought to 
be considered in the light of a challenge, and the 
question should be discussed on its merits. If, on the 
contrary, neither of these questions can be answered 
satisfactorily, then I think the scientific believer has a 
right to demand such proof to be forthcoming before 
he can be asked to give up his own faith, and he has 
a right to argue the subject in reference to an issue 
ten times more important than the knowledge of man's 
biological history. 
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The vast importance of the subject is well put by 
the reviewer of Darwin's last work on the * Descent 
of Man' in the * Edinburgh Quarterly ' for July 1871 : 
' It is indeed impossible to overestimate the magnitude 
of the issue. If our humanity be merely the natural 
product of the modified faculties of brutes, most earnest 
minded men will be compelled to give up those motives 
by which they have attempted to live noble and vir- 
tuous lives, as founded on a mistake ; our moral sense 
will turn out to be a mere developed instinct, identical 
in kind with those of ants and bees ; and the revelation 
of God to us, and the hope of a future life, pleasurable 
day-dreams invented for the good of society. If these 
views be true a revolution in thought is imminent, 
which will shake society to its very foundations by 
destroying the sanctity of the conscience and the re- 
ligious sense ; for sooner or later they must find ex- 
pression in men's lives,' * 

The publication of Mr. Darwin's last work on the 
* Descent of Man,' furnishes I presume, what we were 
told eleven years ago was to be a great work of which 
the * Origin of Species ' was the first instahnent The 
time is I think opportune for a review of the whole 
subject, and in venturing upon the task, I propose to 
treat it in a spirit of pure scientific investigation under 
the following heads : — 

1. The Physical Argument — Darwinism as it is 
presumed to derive support from the assumed correla- 
tion of the physical and vital forces. 

> Edmburgk Quarterly, July 1871, p. 195-6. 
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2. The Phyiico-pMchychical Argument. — DarmniBm 
as it ia preeamed to derive support from tbe doctrine 
of evolution as formulated hj Mr. Herbert Spencer. 

3. The Variation and Natural Selection Argument, — 
DarvriniBm as set forth by Mr. Darwin himself and his 
principal supporters. 

4. The Derivative Argument, 

6. Mr. DarwiiCt line of Descent, 

6. The Teleological Argument. 

7. Evolution and Theology. 
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CHAPTEB 11. 

THE PHT8ICAL ABOUMENT. 

Darwinism a» H rectivM ntpport #r atherwiBe from the astumed 
eerrelatitm tf the Fhyeical and Vital Forcee, 

ImporCanee of the abore argunent to DarwinianB. — ProfeMor Tyndal 
on Phjneal and Vital Foicei . — His Tiews disprored. — Evidence of 
Professor Beale. — ^Dr.* Stirling. — ^Professor Hanghton and Ph>fessor 
Tait. 

It is of great importance for the disciple of Darwin to 
establish^ if possible^ the formula at the head of this 
chapter, for it would enable him to argue that as the 
molecular changes in a crystal are produced by the 
force known as * motion/ so in like manner may simi- 
lar effects be caused in the organism of living beings. 
This, in fact, is the basis of the doctrine of evolution 
which has been worked out with great skill by Mr. 
Herbert Spencer in his * First Principles of Philosophy ,' 
and of which I shall have a good deal to say by-and- 
bye ; but I may state en passant that the word evo- 
lution as formulated by Mr. Spencer has a very 
different meaning from that in which it has hitherto 
been used in biological researches. 

I think I cannot put before the reader the doctrine 
of correlation of the physical and vital forces more 
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clearly and more unmistakably than by quoting 
from the opening address of the President of the 
Mathematical and Physical Science Section of the 
British Association at Norwich in 1868, viz.. Pro- 
fessor Tyndal : — 

* When a solution of common salt is slowly eva- 
porated, the water disappears, but the salt remains 
behind. At a certain stage of concentration the salt 
can no longer retain the liquid form ; its particles, 
or molecules as they are called, begin to deposit them- 
selves as minute solids, so minute indeed as to defy all 
microscopic power. As evaporation continues solidi- 
fication goes on, and we finally obtain, through the 
clustering together of innumerable molecules, a finite 
mass of salt of a definite form. What is this form ? 
It sometimes seems a mimicry of the architecture of 
Egypt. We have little pyramids built by the salt, 
terrace above terrace, from base to apex, fonning thus 
a series of steps resembling those up which the Egyptian 
traveller is dragged by his guides. The human mind 
is as little disposed to look at these pyramidal salt- 
crystals without further question as to look at the 
pyramids of Egypt without inquiring whence they 
came. How then are these salt pyramids built up ? 
Guided by analogy, you may suppose that swarming 
among the constituent molecules of the salt, there is 
an invisible population, guided and coerced by some 
invisible master, and placing the atomic blocks in their 
positions. This, however, is not the scientific idea. 
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nor do I think jour good sense will accept it as a 
likely one. 

' The scientific idea is that the molecules act \x\yo\\ 
each other without the intervention of slave labour ; 
and that they attract each other and rejiel each other 
at certain definite points, and in certain deiinite 
directions ; and that the pyramidal form is the result 
of thiB play of attraction and repulsion. While then 
the blocks of Egypt were laid down by a power ex- 
ternal to themselves, these molecular blocks of salt are 
self-posited, being fixed in their places by the forces 
with which they act upon each other.' Professor 
Tyndal takes common salt to illustrate his meaning, 
because it is so familiar to us all ; but, he remarks, 
almost any other substance would answer as well, and 
continues : * This structural energy is ready to come 
into play and build the ultimate particles of matter 
into definite shapes. It is present everywhere. The 
ice of our winters and of our polar regions is its handi- 
work ; and so equally are the quartz, felspar, and mica 
of our rocks 

* This tendency on the part of matter to organise 
itself, to grow into shape, to assume definite forms 
in obedience to the definite action of force is, as I have 
said, all pervading. It is in the ground on which you 
tread, in the water you drink, in the air you breathe. 
Incipient life in fact manifests itself throughout the 
whole of what we cull inorganic nature. . . . And 
now let us pass from what we are accustomed to regard 

C 
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as a dead mineral to a living grain of com. When it 
is examined by polarised light, chromatic phenomena 
similar to those noticed in crystals are observed. And 
why ? Because the architecture of the grain resembles 
in some degree the architecture of the crystal. In the 
com, the molecules are also set in definite positions 
from which they act upon the light. But what has 
built together the molecules of the com? I have 
already said regarding crystaline architecture that you 
may, if you please, consider the atoms and molecules 
to be placed in position by a power external to them- 
selves. The same hypothesis is open to you now. But 
if, in the case of crystals, you have rejected the notion 
of an external architect, / think you are bound to reject 
it now ; and to conclude that the molecules of the com 
are self-posited by the forces with which they act 
upon each other. It would be a poor philosophy to 
invoke an external agent in the one case, and to reject 

it in the other Let us place the com in the 

earth and subject it to a certain degree of warmth. In 
other words, let the molecules both of the com and of 
the surrounding earth be kept ia a state of agitation — 
for warmth, as most of you know, is, in the eye of 
science, tremulous molecular motion. Under these 
circumstances, the grain and the substances which 
surround it interact, and a molecular architecture is 
the result of this interaction. A bud is formed ; this 
bud reaches the surface, where it is exposed to the sun's 
lays^ which are also to be regarded as a kind of vibra- 
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tory motion. And as the common motion of heat^ with 
which the grain and the substances surrounding it were 
first endowed, enabled the grain and those substances 
to coalesce, so the specific motion of the sun's rays now 
enables the green bud to feed upon the carbonic acid 
and the aqueous vapour of the air, appropriating those 
constituents of both for which the blade has an elec- 
tive attraction, and permitting the other constituent to 
resume its place in the air. Thus forces are active at 
the root, forces are active in the blade, the matter of 
the earth and the matter of the atmosphere are drawn 
towards the plant, and the plant augments in size. 
We have in succession the bud, the stalk, the ear, 
the full com in the ear ; for the forces here at play act 
in a cycle which is completed by the production of 
grains similar to that with which the process began. . . . 
* Given the grain and its environments an intellect 
the same in kind as our own, but sufficiently expanded 
might trace out a priori every step of the process, and 
by the application of mechanical principles would be 
able to demonstrate that the cycle of actions must end, 
as it is seen to end, in the reproduction of forms like 
that with which the operation began. A similar 
necessity rules here to that which rules the planets in 
their circuits round the sun, . . • But I must go still 
further and affirm that in the eye of science the animal 
body is just as much the product of molecular force as 
the stalk and ear of corn, or as the crystal of salt or 
sugar. .... Every particle that enters into the 
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composition of a muscle, a nerve, or a bone, has been 
placed in its position by molecular force. . . . The 
formation of a crystal, a plant, or au animal, is, in the 
eye of many scientific thinkers, a purely mechaoical 
problem which differs from the problems of ordinary 
mechanics in the smallness of the masses and the com- 
plexity of the processes involved.' 

Professor Tyndal goes on to state 'that it is entirely 
probable that for every fact of consciousness, whether 
in the domain of sense, or of thought, or of emotion, a 
certain definite molecular condition is set up in the 
brain ; that this relation of physics to consciousness is 
invariable, so that, given the state of the brain, the cor- 
responding thought or feeling might be inferred.' 

He then admits that our minds cannot in their present 
condition comprehend the ' Wht,' and that the mate- 
rialist may hold his ground against all comers as far as 
I have quoted above, but no further. * I do not think 
he is entitled to say that hie molecular groupings, and 
his molecular motions explain everything. In reality 
they explain nothivg. The utmost he can affirm is the 
association of two classes of phenomena of whose real 
bond of union be is in absolute ignorance. The pro- 
blem of the connection of body and soul is as insoluble 
in its modem form as it was in the pre-scientific ages.' 

I have made these long extracts because they place 
the subject fully, clearly, and fairly before us ; and the 
intelligent reader will see at a glance the great signi- 
ficance to the biologist of this correlation of physical 
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and vital forces. He may admit, without the slightest 
hesitatioDy the doctrine of spontaneous generation. At 
the Norwich meeting, which will ever be famous for 
startling announcements. Dr. Hughes Bennett ex- 
pressed his belief in the formation of living organised 
cells from dead albuminous material, and Professor 
Huxley was inclined to adopt the same faith; but 
subsequently at Liverpool this distinguished biologist 
spoke strongly and forcibly against the doctrine. This 
will carry us far beyond the three or four organic 
forms from which Mr. Darwin believes all living things 
have sprung, and which have been through countless 
ages, by variation, natural selection, inheritance, in- 
tercrossing, and the struggle for existence, ' evolved ' 
into their present forms of plants and animals in all 
parts of the world. I am very glad then to have so 
clear and able an exposition of the latest views held 
by scientific men upon the form of motion which they 
believe equally in the organic and inorganic world 
builds up the crystal, the plant, or the man. 

Without wishing, however, to derogate from the 
well-earned fame of Professor Tyndal, I must take 
exception to his statement that the correlation of phy- 
sical and vital force is a proved fact in science ; and if 
it be not proved, then clearly it is wrong to make it 
the basis of a philosophical argument. 

That the molecules of starch in a grain of wheat 
may be so posited in regard to chromatic phenomena 
as the molecules of a dead crystal are under similar 
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circumstances, is only a proof that molecules of matter 
when placed in certain positions to each other produce 
like phenomena, with polarised light. 

But the molecules which constitute a crystal, the 
movements of the heavenly bodies, and the living 
animal or plant, are formed and guided by the same 
Intelligence under totally different circumstances, 
which Professor Tyndal has altogether ignored. The 
crystal occurs as a solid body in five primitive forms 
or varieties of such forms. 

The Euclidian solids as seen at the end of this 
chapter, are fashioned in the earth. Out of the 
earth they can only be formed by well-known formulae 
which the highest wisdom of man has established upon 
mathematical laws. Keasoning man, unable to find 
out the * Why ' of such laws in the formation of crystals, 
is obliged by necessity to admit that the moving power 
must be superhuman. He knows the earth to be a geo- 
meter, but he does not believe with Kepler that it is a 
lazy animal going leisurely round the sun. He knows 
that a crystal is produced by high Intelligence ; but he 
knows equally well that the earth is not intelligent ; 
and again is he obliged by necessity to acknowledge 
that the crystal maker is a supreme Divine Intelligence 
acting externally to the solid body. 

Again, he knows by exact science that the planets 
move round the sun, and maintain certain routes or 
orbits in doing so, by reason of a principle which he calls 
gravitation. But he is utterly ignorant of what this 
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gravitation is. He sees it perform miracles of work 
which the highest human intellect has not hitherto 
fathomed, much less understood* Again is he driven 
bj necessity to recognise a power external to the 
phmets by which their vast movements are regulated ; 
and he sees in the mode by which such motion is made 
nothing like chance. Every eventuality is provided^ 
for — ^now they go quick, now slow, but always with a 
distinct and special object. 

Professor Tyndal and Mayer call such power me- 
chanical force — Newton called it the hand of Grod. 
Professor Tyndal says, such movement is produced by 
law with which matter was originally endowed. 
Deep thinkers dispute such a position, and regard the 
movements of the planets as guided by an Omni- 
present Divine Being. 

Again, the growing plant, say for illustration a 
wheat plant, goes through certain wonderful changes 
in its life history, not only obedient to physical forces, 
but having in addition an active, selective, designing, 
discriminative living power, which superintends the 
positing of every atom, and produces not crystali- 
zation, but growth. These effects are evidently pre- 
ordained, and end in perfecting every part of the 
organism, and giving it the means of perpetuating 
itself in time. That the same guiding hand is ever 
present here the contemplative thinker admits at once 
from necessity. He has no alternative. Professor 
Tyndal says it would be absurd to admit one power 
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acting from without, and another from within. We 
do no 8uch thing. We maintain that life is a force 
superadded to attraction; but that both are equally 
guided by the same Power. 

Let us look at the question a little more closely. 

It has been beautifully expressed by a late writer, 
.that the tear which rolls down the cheek of sorrow is 
formed into a sphere by the same attributes of matter 
which have given that form to the earth we inhabit, 
the sun round which we move, or the planets which 
shine down upon us from above. Whether this attri- 
bute of matter is motion, according to the current 
philosophy, or not, is foreign to the purpose. But 
take Professor Tyndal's grain of wheat, and place it 
under the cu'cumstances necessary for its growth, and 
what takes place ? 

Professor Tyndal says, that ^tremulous motion,' 
commonly called heat, will produce an interaction 
between the grain and the substances which surround 
it; and the molecular architecture of a bud is the 
result But Professor Tyndal has only half stated 
the case. Heat, or * tremulous motion,' will not pro- 
duce the effects mentioned above. If the seed be 
placed where the atmospheric air cannot reach it, or 
where there is no water, the interaction stated by 
Professor Tyndall will not take place. Heat and 
moisture, heat and air, air and moisture, will not 
separately produce germination. It is essential for the 
process that heat, air, and moisture should be combined. 
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And why is this ? Professor Tyndal's account is 
bald and inconclusive in the extreme. He says the 
grain, acted upon by tremulous motion, interacts with 
the substances which surround it, and a bud is formed. 
But is this all? Science tells us a very different 
tale. It tells us that in that grain of wheat there is a 
germ having life ; that this living germ, if supplied with 
food, is in a position to grow which a crystal never 
does. Science also tells us that the germ, being 
within the seed, cannot at first obtain a supply of food 
from the atmosphere or soil ; but that, by the com- 
bined action of heat, air, and moisture, the molecules 
of starch, which the cells of the embryo cannot absorb, 
are converted by chemical decomposition into molecules 
of sugar, which the cells of the embryo can absorb. 
The embrj'o then grotos. It sends down into the 
earth delicate rootlets, which are tubes covered at their 
extremities with a porous membrane. It sends upwards 
a stem, which has a peculiar structure, upon which the 
existence of the world depends. It is necessary that 
that stem should be so coated with fiint, that its tex- 
ture may not be too brittle and be broken by the wind, 
or too soft to stand up as it rears its ears of grain 
above the earth. For this purpose the cells of the 
stem select from the watery mineral solutions brought 
up from the earth by the roots a silicate of potash, 
and then the cell further decomposes the silicate, and 
places or posits the molecules of fiint in regular work- 
manlike order in the coats of the stem ! Now, will 
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Professor Tyndal contend for a moment that this vital 
act of selection is performed by * tremulous motion,* 
like the molecules of a crystal ? Granted, that the 
molecules in each case may be posited in a similar 
way, so as to act in like manner upon the rays of 
polarised light. Why not ? Is there not order in the 
universe? Are not like effects produced by like 
means? If the structure of the crystal, and its 
geometrical form— guided, as I believe it is, by the 
same external power which pervades all things in the 
universe — is perfect, why should the structure of the 
organic wheat plant not be perfect also ? There is no 
proof whatever of a living structure being formed by 
the same tremulous motion' which posits the mole- 
cules of a crystal; albeit such motion is equally 
guided by intelligence. Still less reason is there to 
ignore a living, guiding, inscrutable force, super- 
added, in organic beings, to the * tremulous motion ' of 
the inorganic crystal. 

Let us hear Professor Beale, one of the foremost 
physiologists of the age, upon the subject: — 

' It has been shown that, besides the actions which 
may be explained upon the same principle as actions 
taking place in inanimate matter, there are changes in 
every living being, and in every cell, which cannot be 
so explained or accounted for, which are peculiar to 
matter derived from living beings. Whatever the real 
nature of these changes may be, they cannot result 
from the action of any ordinary force, nor do they 
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obey the same laws. The seat of these peculiar actions 
has been pointed out, and has been distinguished from 
the seat of the physical and chemical changes. 

* It will be remarked that the view of the vital 
processes advocated in these pages differs from others 
in the very essential point, that the assumed vital 
power is supposed to influence only particles of matter 
with which it is associated, and its association with 
matter is only temporary. The power bears neither a 
qualitative nor, as far as can be at present proved, 
a quantitative relation to the matter. It cannot act 
upon matter at a distance, nor upon the same particles 
for any length of time. The particles are influenced 
by it, but soon pass from its control. If their place is 
not succeeded by new particles, vital action must 
cease; but as long as new particles come into contact 
with those which live already, the action is trans- 
mitted, and so on for ever (not simply transferred from 
particle to particle, so that one gains what another has 
lost). The direction and control exerted are exerted 
upon particle after particle. The various particles are 
not placed in this or that place by a controlling power 
ordering and influencing all, but each particle for the 
time beiog seems to direct and control itself, and its 
power is transmitted to new particles without loss or 
diminution in intensity, and sometimes with actual 
increase. 

* Certain physical conditions interfere with this 
power. The action of air, and various external cir- 
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cumstances, cause death. In fact, it would seem that 
inanimate matter, to become living, must come into 
contact with that which lives, only in exceedingly 
minute portions at a time. If much lifeless matter comes 
into contact with living matter, the latter dies. Death 
is simply the cessation of the ^ital changes, and is due 
alone to the action of physical conditions. Physical 
forces invariably cause death, but they cannot give rise 
to life. Ordinary force and life seem to be opposed.' * 
In a still more recent work. Dr. Beale has further 
elucidated this subject. I quote the following : — 

* There is a mystery in life — a mystery which has 
never been fathomed, and which appears greater the 
more deeply the phenomena of life are studied and 
contemplated. In living centres — far more central 
than the centre is seen by the highest magnifying 
powers — in centres of living matter, where the eye 
cannot penetrate but towards which the understanding 
may tend — proceed changes of the nature of which the 
most advanced physicists and chemists fail to afford 
us the faintest conception ; nor is there the slightest 
reason to think that the nature of these changes will 
ever be ascertained by physical investigation, inasmuch 
as they are certainly of an order or nature totally 
distinct from that to which any other phenomenon 
known to us can be relegated.' * 

' Physiological Anatomy and Physiology of Man, by Tod and Bowman. 
New edition. By L. S. Beale, M.D. Part i. pp. 36, 86. 

* The Mystery of lAfe, in reply to Dr. GtUTs attack on the Theory of 
Vitality. By L. S. Beale, M3. P. 66. 1871. 
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* . . • During the last twelve years numerous facts, 
elucid<ite(l in the course of careful microscopical 
investigations on the tissues of plants and animals, 
which have not been called in question, tend to esta- 
blish upon a firm basis the doctrine of " vitality ; " or 
at least indicate that the phenomena peculiar to living 
beings are due to the working of some special power 
capable of guiding and directing and arranging ordi- 
nary mattet, but in no way emanating from or corre- 
lated with ordinary material forces.' ^ 

So much for the testimony of Dr. Beale, the hard- 
working, zealous, and able physiologist, who has been 
investigating the properties of living matter most of 
his life, and whose opinion is especially valuable as the 
result of such study ; which can be said of very few of 
the physical doctrine school. 

This subject is ably dealt with in a small pamphlet 
by Dr. James Hutcliinson Stirling, termed* As Regards 
Protoplasm in relation to Professor Huxley's essay on 
the Physical Basis of Life,'* from which I will make one 
or two extracts ; but I would advise all interested in the 
subject to get the pungent and well-reasoned little 
pamphlet itself: — 

* If we did invent the term aquosity, then, as an 
abstract sign for all the qualities of water, we should 
really do very little harm ; but aquosity and vitality 
would still remain essentially unlike. While for the 
invention of aquosity there is little or no call ; 

* Op, cit. p. 64. ' Blackwood and Sons. 
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however^ the fact in the other case is, that we are not 

only compelled to invent, but to perceive vitality 

^ There are certainly different states of water, as ice 
and steam ; but the relation of this solid to the liquid, 
or of either to the vapour, surely offers no analogy 
to the relation of protoplasm dead to protoplasm alive* 
That relation is not an analogy but an antithesis — the 
antithesis of antitheses. 

* In it, in fact we are in presence of the one incom- 
municable gulf — the gulf of all gulfs — that gulf which 
Mr. Huxley's protoplasm is as powerless to efface as 
any other material expedient that has ever been sug-> 
gested since the eye of man first looked into it — the 
mighty gulf betw^een death and life. * 

* A drop of water once formed is there passive for 
ever, susceptible to influence, but indifferent to in- 
fluence, and what influence reaches it is wholly from 
without. It may be added to, it may be subtracted 
from; but, infinitively apathetic quantitatively, it is 
qualitatively independent. It is indifferent to its own 
physical parts. It is without contractility, without 
alimentation, without reproduction, without specific 
function. Not so the cell in which the parts are 
dependent on the whole, and the whole on the parts, 
which has its activity and raison d'etre within ; which 
manifests all the powers which we have described water 
to want ; and which require for its continuance con- 
ditions of which water is independent. It is only so 

» Op. cii. p. 39. 
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far as organisation and life are concerned, however, 
that the cell is thus different from the water. Chemi- 
callj and physically, as said, it can show with it quality 
for quality. How strangely Mr. Huxley's deliverances 
show beside these facts I He can ^^ see no break in the 
series of steps in molecular complication ; " but, glar- 
ingly obvious, there is a step added that is not molecular 
at all, and that has its supporting conditions completely 
elsewhere. The molecules are as fully accounted for in 
protoplasm as in water ; but the sum of qualities thus 
exhausted in the latter is not so exhausted in the former, 
in which there are qualities due plainly, not to the mole- 
cules as molecules, but to the form into which they are 
thrown, and the force that makes that form one 

*In protoplasms even the lowest then, but much 
more conspicuously in the highest, there is, in addition 
to the molecular force unsignalised by Mr. Huxley, 
the force of vital organisation. 

* But this force is a rational unity, and that is an 
idea ; and this I would point to as a second form of the 
addition to the chemistry and physics of protoplasm. 
We have just seen it is true that an idea may be found 
in inorganic matter as in the solar and sidereal systems 
generally. But the idea in organised matter is not 
one operative so to speak from without, it is one opera- 
tive from within, and in an infinitely more intimate 
and pervading manner. The units that form the com- 
plement of an inorganic system are but independently 
and externally in place, like units in a procession; 
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but in what is organised there is no individual that is 
not sublated into the unity of the single life.' ^ 

It is impossible to read such clear logical reasoning 
as this without pleasure. I will therefore make another 
extract. Dr. Stirling puts the case much more forcibly 
than I could myself: — 

^ In the smallest, lowest protoplasm cell, then, we 
have this rational unity of a complement of individuals 
that are only for the whole and exist in the whole. 
This is an idea therefore ; this is design : the organised 
concert of many to a single common purpose. The 
rudest savage that should, as in Paley's illustration, 
find a watch, and should observe the various contri- 
vances all controlled by the single end in ^dew, would 
be obliged to acknowledge — though in his own way — 
that what he had before him was no mere physical, no 
mere molecular product. So in protoplasm : even 
from the first, but quite undeniably, in the completed 
organisation at last, which alone it was there to pro- 
duce ; for a single idea has been its one manifestation 
throughout And in what machinery does it not at 
length issue ? Was it molecular powers that invented 
a respiration — that perforated the posterior ear to give 
a balance of air — that compensated the fenestra ovalis 
by A fenestra rotunda, that placed in the auricular sacs 
those otolithes, those express stones for hearing ? Such 
machinery I The chorda tendinece are to the valves of 
the heart exactly adjusted check-strings ; and the con- 

> Op. cit. pp. 42, 43. 
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tractile eolumna cornea are set in, under contraction 
and expansion, to equalise their length to their office. 
Membranes, rods, and liquids — it required the express 
experiment of man to make good the fact that the 
Inventor of the ear had availed Himself of the most 
perfect apparatus possible for his purpose. And are 
we to conceive such machinery, such apparatus, such 
contrivances merely molecular ? Are molecules ade- 
quate to such things ? molecules in their blind passivity 
and dead dull insensibility ? Is it to molecular agency 
Mr. Huxley himself owes that '^singular inward la- 
boratory,'' of which he speaks, and without which all 
the protoplasm in the world would be useless to him ? 
Surely, in the presence of these manifest ideas, it is 
impossible to attribute the single peculiar feature of 
protoplasm — ^its vitality, namely — to mere molecular 
chemistry. Protoplasm, it is true, breaks up into 
carbon, hydrogen, oxygen and nitrogen ; but the watch 
breaks similarly up into mere brass, and steel, and 
glass. The loose materials of the watch — even its 
chemical materials if you will — replace its weight, 
quite as accurately as the constituents, carbon, &c., 
replace the weight of the protoplasm. 

' But neither these nor those replace the vanished 
idea which was alone the important element. Mr. 
Huxley saw no break in the series of steps in mole- 
cular complication ; but though not molecular, it is 
difficult to understand what more striking, what more 
absolute break could be devised than the break into an 
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idea. It is of that break alone that we think in the 
watch ; and it is of that break alone that we should 
think in the protoplasm which far more cunningly, far 
more rationally constructs a heart, an eye, or an ear. 
That is the break of breaks, and explain it as we may, 
we shall never explain it by molecules.' ' 

I will not apologise for making these long quotations. 
They strike, as we shall see, at the very root of evolu- 
tion and Darwinism ; and, like many other arguments 
included in volumes and articles written during the 
last ten years, they have never been answered.* 

Professor Tyndall speaks vividly about the physical 
force which produces crystals. The following extract 
from a lecture delivered by Professor Haughton at the 
Royal Institution is still more eloquent, because it 
places the force brought into operation in the formation 
of a crystal in its true light : — 

^ The earth must be an intelligent animal for the 
highest and best of reasons, because it is a great geo- 
meter. The earth produces within its bosom many 
crystals, having certain specific forms, as shown in the 
figures of Euclidean solids (p. 36). No one can know 
or make these five solids except an intelligent geometer ; 
but the earth produces them, and therefore by the 

» Op. cit. pp. 43-46. 

' The short allusion to Dr. Stirling's pamphlet, Qttarterly Journal of 
Microscopical Science^ vol. z. p. 410, New Series, is only remarkable 
for its want of candour when it remarks that ' only bibliographical 
knowledge is brought to bear upon such a question as Protoplasm. 
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rale de op\fice testatur opus^ " the caq)enter is known 
bj lus chipSy^ the earth must be a geometer.' ^ 

And I close this part of my subject with an extract 
firom the sectional address of Professor Tait, the Presi- 
dent of the Mathematical and Physical Sciences section 
of the British Association at Edinburgh, 1871 : — 

' There must always be wide limits of uncertainty 
(unless we choose to look upon physics as a neces- 
sarily finite science) concerning the exact boundary be- 
tween the attainable and the unattainable. One herd 
of ignorant people, with the sole prestige of rapidly- 
increasing numbers, and with the adhesion of a few 
fanatic deserters from the ranks of science, refuse to 
admit that all the phenomena even of ordinary dead 
matter^are strictly and exclusively in the domain of 
physical science. On the other hand, there is a nume- 
rous group, not in the slightest degree entitled to rank 
as physicists — though in general they assume the proud 
title of philosophers — who assert that not merely life, 
but even volition and consciousness are mere physical 
manifestations. These opposite errors, into neither of 
which is it possible for a genuine scientific man to fall 
— so long at least as he retains his reason — are easily 
seen to be very closely allied. They are both to be 
attributed to that credulity which is characteristic alike 
of ignorance and of incapacity. Unfortunately there is 
no cure — the case is hopeless; for great ignorance 

' Lectures at the Royal Institution by Profefsor Haughton. 
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almost necessarily presumes incapacity, whether it 
shows itself in the comparatively harmless folly of the 
spiritualist or in the pernicious nonsense of the mate- 
rialist Alike condenmed and contemned we leave 
them to their proper fate— oblivion.' 




1. Tetrahedron. 2. Cube. 

4. Pentagonal Dodecahedron. 



3. Octahedron. 
5. Icoeahedron. 
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CHAPTER III. 

THE PHTSICO-P8YCHICAL ABGTTMENT. 

Darwinism as it is presmned to deriye support firom the doctrine of 
ETolntion formulated by Mr. Herbert Spencer. — Mr. Spencer's defi- 
nition of Evolution. — ^The difficulties of arguing against Darwinism. 
— ^The ' Unknowable.' — Ultimate Scientific ideas. — Space and Time. 
— Reason consists in power of Comparison.^Ezi8tence of good 
and evil explained. — Motion. — Force.— Sir Isaac Newton's expla- 
nation of the ' why ' of gravitation. — Consciousness. — Man not con- 
scious of his own existence. — The dogma disproved. — Questions which 
spnng from Mr. Herbert Spencer^s arguments. 

Mb. Herbert Spencer defines evolution in the 
sense used by the Darwinian school as follows: — 
' Evolution is an integration of matter and concomitant 
dissipation of motion^ during which the matter passes 
from an indefinite^ incoherent homogeneity to a definite 
coherent heterogeneity; and during which the retained 
motion undergoes a parallel transformation^* * 

Interpreted by the close reasoning of the 395 pages 
which precede this formula in the work indicated, its 
meaning is obvious enough. As an explanation of 
the mode by which organic nature, as seen in the world 
around us, has been produced, it is, in my humble 
opinion, utterly incomprehensible. 

Mr. Herbert Spencer is undoubtedly, as stated by 

> First Principles, toL i. p. 396. 
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Dr. Hooker in his Norwich address to the British 
Association^ one of the * deepest thinkers of the day/ 
More than that^ he is one of the ablest writers of our 
time. 

It is one of the acknowledged and great difficulties, 
in arguing against the Darwinian hypothesis, that its 
leading supporters are men of great mental endow- 
ments. Darwin, Huxley, Hooker, Tyndall, and 
Spencer, are men of the highest scientific position and 
acquirements ; and it would be a thankless and hope- 
less task for anyone to enter the lists against such a 
force, were it not that they have a weak spot which is 
assailable in all of them, viz. their biological faith. 
They begin, continue, and end their reasoning with a 
common belief, and all their arguments and illustra- 
tions are more or less coloured by their evident desire 
to add something to the structure of Darwinism. 

If this structure, however, should turn out to be a 
fabric of the imagination, if it should prove unsound 
in its foundations, and not built up with good mortar, it 
will most assuredly tumble down; and in its ruins 
will vanish the various theories by which it has been 
attempted to prove that it must stand. In no one's 
writings does the biological student feel the full force 
of the difficulties he has to encounter more than in the 
writings of Mr. Herbert Spencer. His language is 
clear and forcible. He carries you along his pages, a 
willing and attentive follower, until suddenly he shoots 
out in a tangent and lands you in some startling de- 
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dnction from which you strive to get away, and during 
the struggle he will come himself to your assistance 
and make things all smooth again. 

Thus, in treating of the ' unknowable/ he leads you 
from argument to argument to the conclusion that 
Atheism, Pantheism, and Theism, when rigorously 
analysed, severally prove to be absolutely unthinkable. 
* Instead of disclosing a fundamental verity existing in 
each, our investigation seems rather to have shown 
that there is no fundamental verity contained in any.' 

Immediately after this passage he tells us that ^ to 
carry away this conclusion would be a fatal error,' and 
then he proceeds to prove that 'a religious creed is 
definable as an ^ priori theory of the universe.' His 
proof of this is, that in all creeds there is a community 
of belief in one thing, viz. that there is a mystery *ever 
pressing for interpretation,' and this he states to be the 
abstract truth, the vital element in all religions. ' A 
God understood would be no God at all ; ' and such a 
belief, he further states, ^ the most inexorable logic 
shows to be more profoundly true than any religion 
supposes.' And further, he argues that the attempt to 
solve this mystery, and the assertion that it is not a 
mystery passing human comprehension, always fails of 
proof. ... * The analysis of every hypothesis proves, 
not simply that no hypothesis is sufficient, but that no 
hypothesis is thinkable. ... If Beligion and Science 
are to be reconciled, the basis of reconciliation must 
be this deepest, widest, and most certain of all facts. 
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that the Power which the nniyerse manifests to us is 
utterly inscrutable.' (Pp. 45-6.) 

In the next chapter, Mr. Spencer treats of ' ulti- 
mate scientific ideas/ and it is important that we 
should follow his train of argument closely. 

He begins by asking ' What are Space and Time? ' 
He takes three pages to show that they are wholly in- 
comprehensible. This will appear to any candid and 
unbiassed enquirer to be mere waste of time, for there 
are certain things which a man's consciousness tells 
him at once are beyond the grasp of human intellect. 
If philosophers would be satisfied with this self- 
evident fact, we should be saved many useless specu- 
lations and much unnecessary thought and study. 
Human reason is as limited in its powers as a man's 
muscular or nervous functions. Consisting, as I 
think it can be proved, essentially in the power of 
comparison, it follows that, if a man cannot compare 
within the limits of human reason, he is mad ; and I 
do not think it is too great a stretch of imaginatiq^ to 
say that, if he attempts to compare beyond the limits 
of human reason he is mad also. How often do we 
hear eloquent preachers in the pulpit describe the 
existence of evil in the world as a great and inscrut- 
able mystery. But the slightest reflection shows us 
that, if it did not exist, we should be unable to realise 
that which is good, because we should have no stan- 
dard of comparison. People talk of the permission of 
evil very much in the same way as Friday said to 
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Bobinson Crusoe, 'Why God no kill de devil?' 
Goodness having been founded in the world by the 
Author of all good, evil is but a falling away from the 
standard of comparison ; and, when human actions 
and human hearts are compared, they are evil, inas- 
much as they fall away from the one standard of 
goodness.^ 

Conversely, if the finite mind attempts to solve the 
attributes of the Infinite, the conclusions he draws can 
be of no scientific value, because, not being formed 
by comparison, they cannot be the result of sound 
reasoning. Why, therefore, I ask, waste time by at- 
tempting to explain things which cannot be compared ? 
Space, time, indivisibility of matter, are unthinkable, 
because incomparable. But, in section 17 of the 
chapter now under consideration, Mr. Spencer treats of 
Motion, and in 18 of Force, both of which, he argues, 
are inconceivable ; and as these are the bases of his 
formula of evolution, it is necessary to look into his 
argument. 

The croquet wire on my lawn, now before me, I 
know, by comparison with the ball which is passing 
through it, to be at rest ; and, when the ball stops, 
the previous mental comparison shows me that the 
ball is at rest also. But Mr. Spencer dissipates these 
conclusions, or, as he would call them, delusions. 

' I take npon mjself alone the responsibility of this statement. I 
think it can be pioyed logically, but this is not the place to argue the 
question. 
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He tells you that neither the ball nor the wire are ftt 
rest^ because the world is going round upon its axis^ 
and also at an enormous rate round the sun ; and, at 
the same time with the whole solar system, to- 
wards the constellation Hercules. Now all this is 
very true; in reality everything, though we do not 
realise the fact, is perpetually in motion. But, with 
all due deference to Mr. Spencer, I must withdraw 
my thoughts from the movements of the spheres and 
iix them where my reason can compare on things 
below. My croquet wire is certainly at rest as far as 
its physical position on my lawn is concerned, and the 
ball which is passing through it is as certainly in 
motion; I can, therefore, compare and form two 
rational and logical ideas of rest and motion. Neither 
can Mr. Spencer's reasoning deprive me of that know- 
ledge — it is final and conclusive. If I spin a teetotum 
on a plate it moves as long as it spins, and rests when 
it has done. If I then move the plate, I do not give 
renewed motion to the top, it still remains at rest. 
As to the nature of motion, the why the earth goes 
round the sun, this is beyond the reach of my finite 
reason. I have no force with which to compare the 
forces that produce this movement, and therefore I 
cannot understand nor reason upon it. 

It is said of Sir Isaac Newton that, when asked 
about the reason why the apple fell to the ground — 
upon which, as is well known, his grand discovery of 
gravitation was founded — he answered, * It is beyond 
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the limit of human reason^ it is the will of God.' Had 
the great philosopher lived in these days^ he would 
most assuredly have been accused of intruding re- 
ligious belief into the domain of science ; or even such 
an answer might have subjected him to the charge of 
raising the odium theologicumy by some of the shallow 
critics of the day. But has our knowledge advanced 
since the days of Newton sufficiently to enable us to 
give an answer now ? Let us hear Mr. Herbert 
Spencer : — 

* While, then, it is impossible to form any idea of 
Force in itself, it is equally impossible to comprehend 
either its mode of exercise or its law of variation.' 

This is simply a confession that our knowledge on 
this subject has not advanced since the days of New- 
ton. Why, then, found a theory of evolution upon 
that which you cannot understand ? Not only does Mr. 
Spencer argue that force, space, and time are incom- 
prehensible, but he carries his argument still further, 
and he tells us that consciousness is in the same pre- 
dicament. ' Belief in the reality of self is indeed a 
belief which no hypothesis enables us to escape,' and yet 
what does he say further on ? — * But now, unavoidable 
as is this belief — established though it is, not only by 
the assent of mankind at large, endorsed by divers 
philosophers, but by the suicide of the sceptical argu- 
ment — it is yet a belief admitting of no justification 
by reason ; nay, indeed, it is a belief which reason, 
when pressed for a distinct answer, rejects.' And here 
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is the mode of reasoning by which philosophers argue 
away a man's knowledge of his own existence. ' The 
fundamental condition to all consciousness^ emphatically 
insisted upon by Mr. Mansell, in common with Sir Wil- 
liam Hamilton and others, is the antithesis of subject 
and object. And on this primitive dualism of conscious- 
ness, ^'firom which the explanations yiust take their 
start/' Mr. Mansell founds his refutation of the German 
absolutists. But now, what is the corollary from this 
doctrine as bearing on the consciousness of self? The 
mental act in which self is known implies, like every 
other mental act, a perceiving subject and a perceived 
object. If, then, the object perceived is self, what is 
the subject that perceives ? Or, if it is the true self 
which thinks, what other self can it be that is thought 
of? Clearly a true cognition of self implies a state in 
which the knowing and the known are one, in which 
subject and object are identified ; and this Mr. Mansell 
rightly holds to be the annihilation of both.' 

I quote the above passage to show the style of 
argument adopted by Mr. Spencer ; by which, in fact, 
he reasons away every kind of belief we possess. But 
I think the fallacy and unsoundness of the above pro- 
cess of reasoning can be easily demonstrated, and yet 
the argument shall be in accordance with the dogma of 
Mr. Mansell and Sir W. Hamilton. 

Every human being is in fact duaL He possesses a 
corporeal frame and a spiritual &ame. The spiritual 
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firame tbinks and is conscious^ and therefore knows 
that the body is that of self; it also thinks and reasons 
subjectively, and knows thereby that the objective 
body has also an objective spirituality. What more 
does the logician require? You cannot reason and 
prove the existence of the human spirituality as you 
do with the corporeal. The latter you can compare 
with other like bodies and so reason upon its physical 
qualities ; the former, having neither length, breadth, 
nor solidity, is incomparable, and therefore beyond the 
limits of the human reason — it cannot be compared, 
and therefore is undefinable and indescribable. 

I am willing to admit, with Mr. Herbert Spencer, 
that * ultimate scientific ideas are all representative of 
realities that cannot be comprehended.' Our method 
of coming to this conclusion is, however, very dif- 
ferent. 

Now, two very natural questions suggest themselves 
at this point of the enquiry : — 

1. Is the ^ inexorable logic ' which culminates in the 
grand idea that man cannot be conscious of his own 
existence, the kind of science upon which a rational 
and reasoning being will admit the soundness of the 
hypothesis that all organic things have been evolved 
from beings of less complex structure than themselves 
by natural selection and inherited variability ? 

2. If it be admitted that the ultimate facts of science 
represent realities which we cannot comprehend, is it 
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sound logic to found upon such facts or their laws a 
formula of evolution ? 

Before, however, asking for a verdict upon these 
questions, let us take a glance at Mr. Herbert 
Spencer's method of reasoning out the formula in 
question. 
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CHAPTER IV. 

THE PHY8ICO-P8YCHICAL ARGUMENT CONTINUED. 

Conscionsness deftnite and indefinite. — The ' Enowable/ — Examination 
of Mr. Spencer's formula of Evolution. — Its unsoundness proved. — Mr. 
Spencer's theory of development. — Van Baer's views. — Embryological 
resemblances not likenesses. — The subject discussed. — Professor 
Owen on the Embryo. — Mr. Spencer's doctrine of physiological units 
as a substitute for selective cell power. — The mythical nature of 
physiological units. 

In the chapter on the * Relativity of all knowledge,' 
Mr. Spencer differs fiom Sir W. Hamilton and Mr. 
Mansell as to the belief in something beyond the mere 
consciousness of phenomena — in other words, that we 
may believe in things * beyond the relative,' or as it 
may be simply stated, beyond comparison — and he 
thus expresses himself: — 

* Besides that definite consciousness of which logic 
formulates the laws, there is also an indefinite con- 
sciousness which cannot be formulated. Besides com- 
plete thoughts, and besides the thoughts which though 
incomplete admit of completion, there are thoughts 
which it is impossible to complete, and which are still 
real in the sense that they are normal affections of the 
intellect.' 

I quote this passage because it is an important part 
of Mr. Spencer's systtm. 
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We will now pass over the ' unknowable/ and take 
a glance at the * knowable/ and it is here that Mr. 
Spencer principally works out his formula of evolution. 
Let us tabulate the principal items of this formula, 
and remember that if any of them are untrue the 
formula itself tumbles to pieces, and with it Mr. 
Spencer's Darwinian doctrine of the origin and forma- 
tion of species. This formula consists — 

1. In the statement that it is an integration of 
matter; 

2. A concomitant dissipation of motion ; 

3. The passage of matter while being integrated 
from an indefinite incoherent homogeneity to a definite 
coherent heterogeneity ; 

4. And a simultaneous parallel transformation of 
the retained motion. 

1. The integration of matter. 

A good idea of what Mr. Spencer means by this 
may be gathered from the following : — 

^ Every mass, from a grain of sand to a planet, 
radiates heat to other masses, and absorbs heat 
radiated by other masses ; and in so far as it does 
the one it becomes integrated, while in so far as it 
does the other it becomes disintegrated.'^ Integration 
of matter, therefore, is the absorption of heat, and 
heat we are told by Tyndall, endorsed by Mr. Spencer, 
is ' tremulous motion ' — therefore integration of matter 

> Op, cU, p. 283. 
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is the absorption of motion. But previously, at p. 1 69, 
Mr. Spencer tells us that ^ matter and motion, as we 
know them, are differently conditioned manifestations 
of force.* But what is force? This Mr. Spencer 
describes as the ' ultimate of ultimates.' Though 
space, time, matter, and motion are apparently all 
necessary data of intelligence, yet a psychological 
analysis shows us that these are either built up of, or 
abstracted from, experiences of force. ^ It is a truism 
to say tliat the nature of this undecomposable element 
of our knowledge {force) is inscrutable^ (pp. 169-170). 
We therefore clearly arrive at the conclusion that 
the integration of matter is equal to the integration of 
motion, which is equal to the integration of force, 
which is an ultimate element of our knowledge, and 
therefore inscrutable. 

2. Dissipation of motion is equal to dissipation of 
force, which is inscrutable. 

3. The passage of matter while being integrated 
from an indefinite incoherent homogeneity to a definite 
coherent heterogeneity. 

This portion of Mr. Spencer's formula of evolution 
is founded upon Van Baer's admitted biological law, 
that during the growth of the embryo each organ 
passes from a state of homogeneity to a state of 
heterogeneity. In other words, the line of develop- 
ment is from the simple to the complex — a law which 
everyone can realise for himself by comparing the 
contents of an egg with the structure of the perfect 
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chicken. In Mr. Spencer's formula of evolution, of 
course the law is intended to have greater significance, 
but as he considers — 

4. That there is a simultaneous parallel transforma- 
tion of the retained motion which is equal to force, 
which is inscrutable, I think we need not waste further 
time in discussing the nature of a formula which is bj 
its very nature absurd. 

I dare say the * deep thinkers of the age ' will be 
very angry with me for dealing thus trenchantly with 
their favourite so-called science ; but I have no doubt 
that the rational thinkers of the age will agree with 
me in denouncing as absurd the idea that man is not, 
and cannot be, conscious of his own existence, or that 
matter is a conditioned manifestation of force. For 
when we find such elements the basis of a formula by 
the operation of which all organic nature has been 
evolved — when, in other words, we find that the laws 
of matter are not only held to be equivalent to matter 
itself, but to the laws of life also ; and that all the 
beautiful structure of parts, and the still more beauti- 
ful adaptation of those parts to the circumstances of 
their being, have resulted from the same force that 
formed the crystal, or that makes the planets revolve 
round the sun — then indeed do we begin to doubt the 
soundness of such a reasoner's logic, and the belief 
creeps in upon us that the human mind has been 
stretched beyond its legitimate limits to satisfy the 
* inexorable ' rules upon which such logic is founded. 
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This is a grave and deeply important subject. Far, 
far beyond the question how living things have come 
into being, is the all-absorbing one as to the highest of 
created things, and his position in the world around 
him. His past, his present, his future are realities 
which have been consecrated upon the altar of a great 
belief, by the most profound scholars and the deepest 
thinkers of ages which boasted of greater men than 
the present generation has seen. This belief is the 
soul of man's existence on earth. It is that which 
exalts him far above all other organised things. It is 
the beautiful but mystic light which has shone upon 
his otherwise unknown future. It is that which sup- 
ports him in misfortune and sorrow. It is that which 
gladdens his heart when all around him is dark and 
cold and cheerless. For the sake then of what we 
value here and hereafter, let us not cast away such 
a belief for the weak and illogical and unproved, and, 
as I believe, unprovable hypothesis which tells us that 
the world around us has risen in its majestic beauty at 
the bidding of blind force or a chance variation. 

I shall hereafter go further into this subject. It is 
necessary now to pursue the even tenor of my way, 
and I proj)Ose to follow Mr. Herbert Spencer from his 
* First Principles ' to his ' Principles of Biology.' 

It is not within the limits of this work to enter into 
a criticism or review of the two large octavo volumes 
which Mr. Spencer has devoted to this subject. The 
scope of his reasoning will be sufficiently evident if 
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we discuss first his opinion upon ' Development/ and 
then deal with the chapters in vol. i. on * The Special- 
Creation Hypothesis,' and that which follows on * The 
Evolution Hypothesis.* 

The great point insisted upon by Mr. Spencer in 
his theory of development — by which term is meant 
the formation of organic structure^ which is thus easily 
distinguished from growth — is the well-known and 
indisputable fact that its line of action is from the 
simple to the complex ; and, like all other biologists of 
the Darwinian school, he dwells much upon the appa- 
rent resemblance of the earlier forms of development 
in man, and the successive stages passed through by 
other animals beneath him in the scale. It is not 
meant by this that the human embryo is ever like a 
bird, a reptile, or a fish ; but simply that, judging by 
external appearances, a similar method is adopted in 
development producing in early embryonic condi- 
tions a likeness in external appearance between say a 
man and a dog. From this similarity of external 
characters, a strong inference is drawn that there is 
a common origin between the two mammals above 
mentioned. This is a favourite argument with Mr. 
Huxley, who, in his work entitled * Man's Place in 
Nature,' gives figures of the canine and human embryo, 
and draws particular attention to the fact that ^ it is a 
very long time before the human being can be readily 
discriminated from that of the young puppy.' * After a 

' Mr. Darwin excludes the dogs from man's line of descent. See 
Table in Frontispiece. 
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time the human embryo ceases to be like that of the 
dog; but now exactly in those respects which he 
differs from the dog does he * resemble the ape,' and 
' it is only quite in the latter stages of development that 
the young human being presents marked differences 
from the young ape, while the latter departs as much 
from the dog in its development as the man does. 

* Startling as the last assertion may appear, it is 
demonstrably true, and it alone appears to me sufficient 
to place beyond all doubt the structural unity of man with 
the rest of the animal worlds and more particularly and 
closely with the apes."* * 

Mr. Spencer puts the statement in the following 
intelligible words : — 

* The germ out of which a human being is evolved 
differs in no visible respect from the germ out of 
which every animal and plant is evolved. The first 
conspicuous structural change undergone by this 
human germ is one characterising the germs of animals 
only, and differentiates them from the germs of plants. 
The next distinction established is one exhibited by 
all vertebrata, but never by annulosa, moUusca, or 
ccelenterata. Instead of continuing to resemble, as it 
now does, the rudiments of all fishes, reptiles, birds, 
and mammals, the rudiment of a man assumes a 
structure seen only in the rudiments of mammals. 
Later the embryo undergoes changes which exclude it 
from the group of implacental mammals, and prove 

' Man's Place in Nature, pp. 63-7. 
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that it belongs to the group of placental mammals. 
Later still it grows unlike the embryos of those pla- 
cental mammals distinguished as ungulate or hoofed, 
and continues to resemble only the unguiculate or 
clawed. By and by it ceases to be like any foetuses 
but those of the quadrumana, and eventually the 
foetuses of only the higher quadrumana are simulated. 
Lastly, at birth the infant, belonging to whichever 
human race it may do, is structurally very much like 
the infants of all other human races, and only after- 
wards acquires those various minor peculiarities of 
form that distinguish the variety of man to which it 
belongs.' * 

These are the facts discovered by Van Baer ; but 
Mr. Spencer adds with truthful candour what the 
student will readily enough infer for himself if he will 
consult Mr. Huxley's figures : — 

* The reader must also be cautioned against accept- 
ing this generalisation as exact The likenesses thus 
successively displayed are not precise, but approximate. 
Only leading characteristics are the same, not all 
details.' 

But exact or not, the evolutionist and Darwinian 
draw much capital from these facts. They say that 
this similarity in an embryonal condition between the 
different phases of development in the animal kingdom 
indicates an intimate connection of structure which 
has resulted from an original community of origin, 

* Principles of Biology, vol. i. p. 143. 
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and that each animal has throughout countless ages 
been differentiated into their several now existing 
forms by * arrested development/ * natural selection,' 
and * the struggle for existence.' 

But what real force is there in this argument 
for community of origin ? Literally none whatever. 
In the first place, there is a real and significant 
difference in the embryo of man, as compared with 
brutes, from the earliest period of its structural ex- 
istence. The first indication of structural growth in 
the embryo of the mammal is the formation of a 
nervous axis, which has the appearance of a double 
chord — one partition of which is the rudiment of the 
future nervous system, the other that of the alimentary 
canal ; and between these appear the first rudiments of 
the skeleton, in the form of a * gelatinous cylinder 
in a membranous sheath,' called the * notochord,' or 
* chorda dorsalis.' Now, this notochord developes two 
plates— one the * neurad,' to enclose the nervous axis, 
and the other the 'hromad,' to enclose the vascular 
axis. But the * notochord ' of man can at this early 
stage be at once distinguished from that of brutes by 
the position of these plates, the * neurad ' being ' back- 
ward in man and upward in beasts ; ' the ^ hasmad ' 
being * forward in man, downward in beasts.' ' 

For obvious reasons, it is impossible to investigate 
this subject in man as it ought to be ; but the instance 
I have given is suflScient to upset the whole series of 

* Owen, Anatomy of VertebrateSf vol. i. p. 2. 
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arguments and deductions which have been drawn 
from this supposed resemblance. That there is a 
similarity in the external appearance of the various 
phases of the embryo of the highest mammal to that 
exhibited by other animals below him in the scale, as 
shown by Van Baer, is undoubted. But what of this ? 
It merely exhibits a unity of plan, which is one of 
the grand characteristics of the organic world. All 
organisms being formed by the addition of new matter, 
their embryonic condition is similar, as the foundations 
of a cottage and those of a castle are similar. In both 
cases a complex structure is formed from a simple one 
by the addition of new material ; or, in the learned 
words of science, by the * integration of matter,' and 
the transition from the * homogeneous ' to the * hetero- 
geneous.' But the intellect of the architect rears upon 
these foundations very different structures. Who so 
absurd as to say that the castle was ' evolved ' from 
the ' cottage,' because their foundations were similar, 
or even some of their rooms alike ? 

The answer to this question must be the same as 
that which can be given to the evolutionist who claims 
a community of origin in the organic world, because 
there is a resemblance between their early conditions. 
Neither is true. But I go further than this. I say 
that it can be proved to a demonstration that the 
growth and perfection of organic nature is presided 
over by a Divine Architect, by whose will and power 
alone are they built up. 
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* A perch/ says Professor Owen, * a newt, a dog, 
a man, does not begin to be such only when the 
embryologist may discern the dawnings of their re- 
spective specific characters. The embryo derived its 
nature and the potency of self-development according 
to the specific plan at the moment of impregnation, and 
each step of development moves to that consummation 
as its end and aim.' 

But there is a great difficulty in development, which 
it is necessary for Mr. Spencer to meet, viz., what is 
termed * selective assimilation.' Why does the liver, 
for instance, gather to itself liver material ; the lung, 
lung material ; the heart, heart material ; the brain, 
brain material ? Exactly, says Mr. Spencer, as a 
crystal will select from two forms in solution the one 
which is like itself. * Particular parts of the organism 
are composed of special units, or have the function of 
secreting special units which are ever present in them 
in large quantities. The fluids circulating through 
the body contain special units of this same order ; and 
these diffused units are continually being deposited 
along with the groups of like units that already exist.' 

This theory of physiological units has been ex- 
panded by Mr. Darwin into his theory of Pangenesis.* 
It may be true, but it no more accounts for selective 
assimilation than it does for the cause of disease, 
examples of which are adduced by Mr. Spencer. 
* Cancer cells having begun to be deposited at a 

' AnimcUs and Plants under Domeatication^ vol. ii. 
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particular place, continue to be deposited at that place.' 
This is not even true in fact, because cancer cells do 
not increase by segregation, but by a regular process 
of cell development. * Tubercular matter making its 
appearance at particular points, collects more and more 
round those points.' Again is Mr. Spencer's illus- 
tration most infelicitous. It is true that tubercle is 
deposited from the blood in the particular organ it 
affects ; but every pathologist knows quite well that 
it is first laid down diffused over a considerable portion 
of the organ —say the lungs — and that some of these 
points of deposit increase, unite, soften, and destroy 
their victim. Pustular diseases are increased by cell 
development, like cancer. Thus do Mr. Spencer's 
illustrations of physiological units, as the true cause 
of selective assimilation, signally fail. 
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CHAPTER V. 

THE PnYSICO-PSYCIIICAL AKGUMENT CONTINUED. 

Special CreAtion : its denunciation by Mr. Spencer. — * Special Creation ' 
a * Belief not an hypothesis. — This 'Belief supported by Science. 
— In the beginning Special Creation must have been exercised even 
according to the theory of the Evolutionist. — Which is true ? — The 
teleological argument best supported by facts. — Primitive notions of 
mankind. — Mr. Spencer's views considered. — Mistaken beliefs. — Line 
between Evolution and Special Creation defined. — Creation not a 
pseud-idea, but an ultimate fact in Science, and ' unthinkable.' — The 
teleological argument. — The reasoning of Galileo compared with 
the theory of Evolution. — Every theory of Evolution must admit a 
special creative act. — The doctrine of Special Creation highly intellec- 
tual and a strengthener of the moral sense. — The question of cruelty 
and parasitism in nature not a proof of malevolence. — Some of 
the mysteries of nature not to be accounted for.— Overwhelmed by 
the goodness of the Deity. 

I NOW come to the chapter on * The Special- Creation 
Hypothesis,' which Mr. Spencer considers to be * worth- 
less : worthless by its derivation ; worthless in its 
intrinsic incoherence ; worthless, as absolutely without 
evidence ; worthless, as not supplying an intellectual 
need ; worthless, as not satisfying a moral want. We 
must, therefore, consider it as counting for nothing in 
opposition to any other hypothesis respecting the 
origin of organic beings.' * 

o o c* 

* principles of Biol' gy, vol. i. p. 346. 
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In his address at Norwich, Dr. Hooker repudiated 
special creation in language equally decided. 

I will examine Mr. Spencer's objections seriatim, 
without commenting upon the peculiar nature of the 
language in which they are conveyed. > 

1. * The special-creation hypothesis is worthless, by 
its derivation.' 

And here Mr. Spencer, in common with a host of. 
other naturalists, makes a great mistake. What he 
terms the special-creation hypothesis is simply a belief, 
and the term is used in the scientific argument as the 
simple expression of a great truth proved by a process 
of reasoning which leaves no doubt upon the mind, 
unless warped by peculiar dogmas, not a whit more 
probable and infinitely more diflicult to comprehend. 

Now, when Mr. Herbert Spencer asserts that the 
doctrine of special creation is worthless, he is simply 
stating that all arguments upon the subject are worth- 
less, and this is a style of reasoning which is not 
philosophical. There must have been a beginning; 
and no process of argumentation can get rid of the 
fact that something was made in the beginning, and 
that great laws were associated with matter. This 
must have been pure special creation, and if Mr. 
Spencer's argument has any force, it applies equally 
to the beginning as to the present time; and must 
consequently put an end to his own theory of evolu- 
tion. There would be no greater miracle in creating 
a man, than there would be in creating a grain of 
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protoplasm and endowing it with potentiality for all 
time. The question to decide is, which of the alterna- 
tives is true — Mr. Spencer's special creation, or the 
special creation of the teleologist. All that is written 
about the greatness and goodness and power of a 
Creator being equally evinced in both cases, does not 
prove either of them to be true. The argument is 
between two modes of creation ; and the question is, 
not what suits the dogmas or the requirements of 
scientific men ? but which is supported by the greater 
number of facts and the soundest and best arguments ? 
I reject in toto the potentially endowed protoplasm, or 
the meteoric mass, and the evolution of species; not 
from prejudice, not from education, not from bias, but 
simply because I find the teleological argument is 
better supported by facts, and is, as I conceive, irre- 
sistible from the vast mass of evidence in its favour. 

Now let us hear what are Mr. Spencer's argu- 
ments. 

1. That the belief in a special creation is derived 
from * the primitive notions of mankind,' which he says 
were wrong as to * the structure of the heavens,' the 
• nature of the elements,' the ' interpretation of me- 
chanical facts,' of ' meteorological facts,' of ^ physio- 
logical facts.' 

But what a false, loose style of reasoning is this ! 
Surely Mr. Spencer must admit that the intellectual 
history of mankind has been progressive, and that the 
facts of the natural world have been understood only 
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W<M^ Mr. Spencer tells ue, ' To the improbability 
• jj (s.'iwf io special creation ia to be added its asso- 
is*»t«'« *'•'' ■ special class of mistaken beliefs.' He 
lV« i-arries us back to the savage and his ' fetish ' 
wMT^itp, to Kepler's 'guiding spirit,' and the succes- 
9ii>n of storm and sunshine and epidemics as infliclions 
of angry deities, and madness as the result of de- 
moniacal agency. The majority of these beliefs have, 
true enough, as Mr, Si)eucer remarks, become cxtiucL 
But none of them were founded upon evidence like 
that demanded by science and elucidated by the teleo- 
Ingical argument, to prove the external, direct, and 
su[icrintcnding action of a superior intelligence in ths 
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creation and development of the universe and of all 
things dead or living therein. To prove this there is 
not any necessity to refer to the Mosaic account. 
The evidences and proof are found in the things 
created. The evolutioiiist will tell you that the 
beautiful plumage of the males of many birds was 
produced by the influence of female preference for a 
gaudy over a dull-coloured helpmate. The believer in 
special creation says: I deny that anything is for- 
tuitous. It is part of the plan of creation that the 
sense of beauty should be gratified, and that created 
things should gladden the heart and soften the feel- 
ings, and give a higher direction to the intellectual 
aspirations of those who reflect and ponder upon the 
great scheme. The sense of beauty is one of the 
most humanising attributes of humanity, and things 
of. beauty are among the most convincing evidences 
of design. Surely the line between evolution and 
special creation is sufficiently indicated by the above 
example. 

Some of the disciples of the former will say : * No, I 
believe in evolution, but I append to it the supervision 
of a superior intelligence.' But this is simply the belief 
in special creation, with a description by an inferior 
intelligence of the means by which the higher works. 
Others will say : * I believe in the evolution of a poten- 
tially endowed speck of protoplasm acting by physical 
laws throughout all time.' Even this kind of evolution 
does not square with Mr. Darwin's theory of sexual 
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selection. But I am anticipating. The ground, how- 
ever, over which we have to work will be all the more 
clear. 

The above explanation of the real difference be- 
tween special creation and evolution will also be a 
suiGcient answer to the following strange sentence 
written by Mr. Spencer: — 

* For where did he get (any well-informed man) 
the doctrine of special creation ? Catechise him, and 
he is forced to confess that it was put into his mind in 
childhood as one portion of a story which, as a whole, 
he has long since rejected.' 

2. * Special creation is worthless by reason of its 
intrinsic incoherence.' 

Mr. Spencer, in dilating upon this text, says that 
in fact the doctrine of special creation * cannot be 
framed into a coherent thought.' It is an * illegitimate 
symbolic conception,' a * pseud-idea admitting of no 
definite shape ; ' and he gives us a fanciful idea of 
his own that we believe * myriads of atoms going to 
the composition of a new organism, each suddenly 
disengaging itself from its combination, rushes to meet 
the rest, unites with them into appropi*iate chemical 
compounds, and then falls with certain others into its 
appointed place in the aggregate of complex tissues 
and organs.' All this is gratuitous. The believer in 
special creation does not believe anything of the kind ; 
but, just as Mr. Spencer himself must come to the con- 
clusion that time, space, and eternity are unthinkable. 
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SO do we believe that the creation of living things 
is unthinkable. We do not believe there is any- 
thing miraculous in the fact at alL It is simply a 
part of the great scheme which we cannot, nor pro- 
bably ever shall understand. Mr. Spencer says that 
we believe toe believe. Be it so. The delusion, if it is 
one, pledges us to no theory, neither does it land us on 
the cold platform of unbelief. 

3. ' Special creation is worthless, as absolutely with* 
out evidence.' * 

I reply that the whole of organic and inorganic ex- 
istences are evidence of special creation. 

If I take up a straw, as Galileo did to the Inquisitor, 
and show how, by being built up hollow and coated 
with flint, it was inimitably adapted to the circum- 
stances of its existence — that the hollow stem gave it 
at the same time lightness and strength — ^that the 
flint for coating was selected by the cell of the growing 
stem and placed as a bricklayer would lay his bricks 
in building a chimney. And when I further say 
that, upon the power of this insensate and unreason- 
ing plant to perform, under the special direction 
of an external Intelligence, this admirable piece ot 
work, the existence of the human race and of the 
higher animals entirely depended — ^then I say to Mr. 
Spencer, I have logically produced evidence of special 
creation. 

Now, look for a moment on the other side of the 

> Op,cU. 
F 
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picture. Evolutionism requires that the original or* 
ganic matter from which all living things are evolved 
should be potentially endowed with certain secondary 
laws, and, by virtue of this endowment, every living 
thing should become what it is in nature. One can 
readily understand that a lump of protoplasm might 
have the same physical laws attached to it as a crystal, 
plus the existence of life. But when our speck of 
protoplasm becomes evolved into a plant, or an Asci- 
dian, or a worm, a lobster, a fish, a reptile, bird or 
mammal, we leave the crystal a long way behind it. 
Thousands of new eventualities have to be provided 
for, and each of these eventualities must be an act of 
special creation. The physical laws which we see 
with admiration and wonder in the sidereal universe, 
and the formation of a crystal, are superseded by other 
laws, which again beget others which have no manner 
of connection with those which have preceded them. 
You cannot get on a step without evoking acts of 
special creation to assist you. Surely it would be no 
more miraculous to create such organisms at once ac- 
cording to the necessities which the great scheme of 
the Creator demands ? 

4 and 5. * Special creation is worthless as not supply- 
ing an intellectual need nor a moral want.' 

Such an argument as this can only be acceptable to 
those who leave the operation of a higher intelligence 
out of the question ; for, surely there can be nothing 
more calculated to exalt the intellect or strengthen the 
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moral sense than a contemplation of those special acts 
of creation by which the proof of such higher intelli« 
gence is rendered indisputable — especially in the adapt* 
ation of living things to the purposes of their existence. 
I shall have many opportunities of enlarging upon this 
subject in the course of the work. 

Under this head, however, Mr. Spencer notices 
points which demand an immediate answer.^ 

He asks, * Why at present is the earth largely 
peopled by creatures which inflict on each other, and 
on themselves, so much suffering ? ' Why * the pain- 
inflicting appliances and instincts with which animals 
are endowed ? ' And he refers to the evidences of the 
geological record, and shows us that myriads of ages 
before the advent of man upon the earth animals were 
endowed with such weapons ; and then he asks, * How 
are we to explain this devouring of the weak by the 
strong? How does it happen that in almost every 
species the majority die by starvation or violence 
before arriving at maturity ? Whoever contends 
that each kind of animal was specially designed, must 
assert either that there was a deliberate intention on 
the part of the Creator to produce these results, or 
that there was an inability to prevent them. Which 
alternative does he prdfer ? To cast an imputation on 
the Divine character, or assert a limitation of the 
Divine power ? ' And then, under this head, Mr. 
Spencer examines the facts more closely. 

> Op,cit. 

y 2 
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* What shall we say when we see the inferior destroy- 
ing the superior ? What shall we say on discovering 
elaborate appliances for securing the prosperity of or- 
ganisms incapable of feeling, at the expense of misery 
to organisms capable of happiness ? ' 

He then quotes in proof, the various parasites which 
live upon the different animals in creation — ' often 
elaborate contrivances were combined to ensure the 
continuance of their respective races ; and to make it 
impossible for the successive generations of men to 
avoid being preyed upon by them.' 

Well 1 it is the old, old story. We cannot answer 
these questions. They are among the mysteries which 
cloud the very small proportionate dark side of creation. 
But Mr. Spencer asks all these questions with the 
most inimitable naivete^ utterly unconscious all the 
while that he does not remove the difficulty by substi- 
tuting evolution for special creation. As has been 
remarked by Flourens, there can only be two modes of 
creation — either by spontaneous generation or by the 
hand of God. It is quite true that in even these 
latter days the doctrine of spontaneous generation is 
believed in by many. But then if Darwinians and 
evolutionists hold this doctrine they must give up such 
bald theology as that which they frequently express — 
and which is, indeed, strongly put forward by Darwin 
himself— that they can see no difference between 
creation by law and special creation, so far as the 
power, the goodness, and the wisdom of the Creator is 
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concerned. Mr. Spencer may have more modified 
views upon the question, but his arguments apply with 
equal force to every position except that which rejects 
all theistical belief. 

Upon this subject we — whether we belong to the 
scientific world or not — must have no mystification. 
It would be the meanest of mean subterfuges to attack 
religious belief, either upon natural or revealed evi- 
dences, from a standing-point in which the arguer 
had himself no resting-place ; and I am very far from 
believing that such is the case with Mr. Spencer. 

But if there are circumstances in the economy of 
nature which are difficult to understand, and which it 
would be presumptuous in an imperfect intellect like 
that of man to attempt to interpret, how much is there 
of direct and unmistakeable evidence of the goodness 
and wisdom and benevolence of the Deity 1 

The greatest enemy which man has on earth is himself 
and his own evil passions. Of what avail then is it to 
talk of an instrument of self-protection here, or of one 
aggressive there, in the animal world, as a proof of 
malevolence, as is done by Mr. Spencer in the follow- 
ing passage : * And if infinite goodness was to be 
demonstrated, then not only do the provisions of 
organic structure, if they are specially devised, fail to 
demonstrate it ; but there is an enormous mass of them 
which imply malevolence rather than benevolence.' * 

Of what avail is it to carry us into a long detail of 

* Op. cit. vol. i. p. 345. 
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the existence of intestinal wonns^ and other. parasites, 
which, in nine times out of ten, are owing to man's 
unclean habits or mode of feeding ? Of what avail is 
it to use such arguments as these against the myriads 
of examples which can be adduced of the goodness and 
benevolence of the Creator ? Was it the evolution of 
matter that ordained the system of the universe ? that 
gave to the living world the means of living? to 
man his intellect and reason, and the sublime aspira- 
tions he feels when he contemplates and studies the 
external evidences of an eternity of wisdom and power? 
Is there nothing good or great in the structure of the 
living body, with its ten thousand dependencies upon 
those things which nothing but forethought and Infi- 
nite Wisdom could have provided ? 

Is there nothing in man's position as the lord of all 
nature — the physical representative on earth of that 
great spiritual Being by whom and for whom that 
earth was formed ? 

. Is there nothing in the God-like intellect which over 
the world of matter reigns supreme ? Is there nothing 
in our social standing, our moral sense, our affections, 
our happiness, our comforts, our past memories and 
our future hopes, for which we have to thank and bless 
Him by whom we were created ? 

I will not dwell upon the subject — I should not 
even have recurred to it again, but it is imperative upon 
me to show what Mr. Spencer offers as a substitute for 
special creation. 
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I SHALL notice Mr. Herbert Spencer's substitute for 
special creation under the several heads adopted bj 
him. 

1. The general aspects of the Evolution hypothesis. 
— This has already been discussed. But it is neces- 
sary to notice Mr. Spencer's contrast between the two- 
hypotheses^ as he calls them. This he does, as might 
be anticipated, entirely in favour of evolution. Thus, 
'the supposition that races of organisms have been 
evolved is credited by its origin.* By this he means 
that while the idea of special creation was ' a concep- 
tion suggested and accepted when mankind were pro- 
foundly ignorant,' that of evolution was ' born in times 
of comparative enlightenment.' If this means anything 
it is the assertion that the writings of all philosophy 
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in past ages go for nothing when opposed to the 
grand truths eaundated hj Darwin, Huxley, Hooker, 
and Spencer. 

Most assuredly, if there is even ' a soul of truth ' in 
such a statement, it is, at all events, put before us 
with consununate coolness. We must have very much 
better evidence against special creation than is con- 
tained in the works of Mr, Darwin or the ' Principles ' 
of Mr. Spencer before the scientific or learned world 
will fall in with such a conclusion. 

Listen to the style of argtunent used in the * Prin- 
(uples ' : — 'If a single cell, under appropriate conditions, 
becomes a man in the space of a few years, there can 
surely be no diflSculty in understanding how, under 
appropriate conditions, a cell may, in the course of 
untold millions of years, ^ve origin to the human 
race.' 

Plausible and apparently true as is this illustration, 
it requires no great amount of reflection to show its 
unsoundness. It may, however, be taken as a sample 
of the kind of az^ument used to account for the evolu- 
tion hypothesis. An embryonic human cell will of 
course be developed into a grown-up man in due course. 
But it is one of the grand characteristics of that cell 
that it will become a human being, and nothing else : 
and it can only do this either from an inherent poten- 
tiality or by the continued direction and supervision 
of a supernatural power. I am willing, for the sake 
of ailment, to adopt the former alternative, for in 
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either case I believe the power to be owing to the con- 
tinned operation of a First Cause. Well, I follow this 
cell till it becomes a man, and there ends its physical 
historj. The man does not become developed into 
anything else; he simply lives to three score years 
and ten and then dies, and his physical structure be- 
comes dust of the earth. In order to perpetuate the 
race, I must have two cells-— one of which grows up 
into a man and the other into a woman. How is this 
done by evolution from Mr. Spencer's single cell ? On 
this ground, then, his proposition is * unthinkable.' 
Again, when he talks of the cell, in the course of un- 
told millions of years, giving origin to the human race, 
he, of course, means by his evolution hypothesis — his 
* integration of matter, and passage from the homo- 
geneous to the heterogeneous, with corresponding 
diminution of motion.' This proposition is equally un- 
thinkable, for we have nothing to compare with a 
potentially endowed organic cell being developed into 
a species different from its parent. 

2. The argument from Classification. — Here again 
we have the old illustration, made so much of to no 
purpose by Mr. Darwin, of the analogy from the * evo- 
lution ' of languages. 

But, really, this argument is not worth the paper on 
which it is written. It has nothing whatever to do 
with the different phases of organic structural develop- 
ment. But the evolutionist ought to be consistent, 
and carry his views farther than he does. 
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If man has been evolved from animals, he is 
correlated with them. If so, his language ought to be 
correlated with theirs, and we ought to find the chirp 
of the bird — ^the braying of the ass — the bark of the 
dog — ^the howl of the monkey traceable to a common 
origin, and man's language from theirs I But we have, 
unfortunately for Mr. Spencer, an ugly answer to the 
argument that human reason and human inteUect stop 
the way. And we have man's organs of speech spe- 
cially adapted to give utterance to his intellectual 
thoughts. The monkey, so like us in structural 
organisation and so intelligent in many of his actions, 
has never been taught to utter so much of the human 
language as a parrot. He is not dumb, for he can howl 
and squeak, and chatter and bark, but he never ap- 
proaches human language. He can be taught many 
things human-like, but never to speak. And this is 
a very strong argument against the human speech 
being correlative with that of animals. 

Human language is the means by which intel- 
lectual man expresses his thoughts. The organisa- 
tion of the brain and organs of voice are similar in all 
men. There can be nothing wonderful then in the 
fact, supposing it to be true, that, in the earlier ages of 
man's existence on earth, he should have spoken one 
language, and that when he separated into different 
groups which became isolated in different climates and 
under different physical conditions— the mode of ex- 
pressing his thoughts should have been symbolically 
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different. The analogy between such an evolution 
and that of animals falls to the ground at once. 

With r^ard to the classification of animals by man, 
it is purely arbitrary. One man adopts habit, another 
structure, another unites both, and we have systems of 
classification proposed almost every year. Mr. Huxley 
dasnfies birds according to the form of the palate 
bone. He divides the human race— or, as he says, we 
may call them, if we like, species — ^into four great 
groups, by the colour of the skin and eyes and the 
character of the hair. He moulds, in fact, his classi- 
fication upon his theory of evolution, and therefore it 
would be monstrous to take his classification as a proof 
of his theory ! 

3. The argument from Embryology I have already 
dealt with as far as it is necessary in a work like the 
present. 

4. The argument from Morphology. — Mr. Spencer 
begins this argument by stating that all insects and 
Crustacea have twenty segments in their body, and 
then he remarks that ^ to say the Creator followed this 
pattern throughout, merely for the purpose of maintain- 
ing the pattern, is to assign a motive which, if avowed 
by a human being, we should call whimsical.' 

Of course, no intelligent naturalist would be so silly 
as to give this irreverent and far-fetched explanation 
of a great natural law. The general reader will learn 
with astonishment, after looking over the above pas- 
sage, that the basis of the great Cuverian system of 
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classificatlonisthe uniformityof plan observed in the four 
great divisions or sub-kingdoms of nature. The lowest, 
or Protozoa and Coelenteratay are formed upon the plan 
of radiation, that is, the different parts of the animid 
radiate from a common centre. The MoUusca are 
created upon a plan totally distinct — soft bodies pro- 
tected by shells and formed symmetrically. The plan of 
the Annulosa, including the lobster and insects alluded 
to by Mr. Spencer, is that of annulation — the body is 
more or less made up of annular segments or rings ; 
hence the name. These segments in insects are per- 
forated with holes for the purposes of respiration, while 
in the lobster that function is performed by gills. 
What if the same number of segments occur in the two 
families ? Go into other families, the Annelida and the 
Myriapoda, and you will find the segments vary greatly 
from each other and from the Crustacea and the In- 
secta. Made upon the same plan, nothing can exceed 
the differences in form, habit, and habitats than those 
of various families from each other. The Vertebrata 
again are formed upon the plan of a spinal column 
made up of nimibers of separate bones called vertebras. 
But these vary in number from some 20 or 30 in Mam- 
malia to 300 or 330 in reptiles I 

It is not, therefore, to ' keep up a pattern,' as Mr. 
Spencer remarks, that these similarities exist. They 
are the expressions of the thoughts of the Deity. 
When comparing the beautiful diversity of form, 
moulded upon the same plan, in the Radiata, Agassiz 
thus expresses himself: — 
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* OdIj a thinking power could devise euch a plan ; 
it is not the result of chance. Such close relations 
under the same circumstances show a power to over- 
come physical and local influences. For these ani- 
mals live side by side on the same rock. You cannot 
visit a single coral reef without finding on its surface 
thousands of star-fishes^ hundreds of jelly-fishes 
almost as soft as the water, polyps, and corals 
innumerable, all in the same element and locality, and 
therefore under the same influences. How can they 
exist there side by side, except by a higher power than 
the forces which are active in the sheet of water ^ Is 
there not some other cause for their diversity than the 
influence of heat, light, moisture, and soil combined ? 
One combination certainly cannot produce such diverse 
results, such difierent structures upon the same plan. 
It must be mind acting among these elements, making 
them subservient to its purpose, and not the elements 
themselves working out higher combinations of struc- 
ture.' * 

Mr. Spencer, going from general homologies to the 
'special homologies between diflerent organs of the 
same animals,' adduces in favour of his evolution 
hypothesis the facts that (o) snakes, which move sinu- 
ously through and over plants, have evolved to them a 
segmented bony axis, {h) In higher Vertebrata the 
* mechanical action and reaction demand that while 

' Structure of Animal lAje^ pp. 13-14. 
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some parts of the vertebral axis shall be flexible, other 
parts shall be inflexible.' 

Therefore ^ In mammals and birds there is a sacrum 
in which the vertebrae are confluent.' And then he 
asks triumphantly, ^Why, if the skeleton of each 
species was separately contrived, was this bony mass 
made by soldering together a number of vertebras like 
those forming the rest of the column, instead of being 
made out of a single piece ?' 

If Mr. Spencer could not see any thoughtful design 
and adaptation in the form of the snake to the circum- 
stances of its existence, it may readily be imagined 
that he would be in the same difficulty with regard to 
the anchylosed vertebrae. But the latter is more inex- 
cusable, because it displays an inattention to the law, 
that a bone formed of several separate pieces will resist 
the rude shocks to which the body would be subject 
better than though it had been carved out of a single 
piece ; which latter also, for the above reason, would 
be more liable to fracture ! 

5. The argument from Distribution. — * Water being 
the medium in which the lowest Uving forms exist, it 
is imphed that the earth and the air have been co- 
lonised from the water.' 

Of course they have, if the theory of evolution be 
true. Mr. Spencer is, however, aware of the immense 
difficulties he has to contend with here, and quite 
heroically quotes the following satirical passage from 
D. Van Baer : — 



VAN BAER. 79 

* A fish swimming towards the shore, desires to take 
a walk, but finds his fins useless. They diminish in 
breadth for want of use, and at the same time elon- 
gate. This goes on with children and grandchildren 
for a few millions of years, and at last who can be 
astonished that the fins become feet. It is still more 
natural that the fish in the meadow, finding no water, 
should gasp after air, thereby, in a like period of 
time, developing lungs ; the only difiiculty being that 
in the meanwhile a few generations must manage 
without breathing at all.'— P. 392. 

It would have been consistent in Mr. Spencer, after 
quoting the above crushing passage, to have given up 
his evolution hypothesis. But he does no such thing. 
Admitting that transmutation as thus drawn is un- 
tenable, he yet consoles himself with the reflection that 
there are fish which actually do ^ take a walk ;' and 
still more, one knowing fellow, far beyond his race, 
Anahas scandens by name, actually climbs up trees I 
Like Mr. Darwin's bear, which, by swimming about and 
catching flies, ultimately became a whale. I have no 
doubt that the evolutionist will make the most of the 
* walking' and ^climbing' fish; and that we shall, 
before long, come across a fin evolving into a foot or a 
hand, and the swim-bladder being converted into 
lungs. 

The anus probandi of such discoveries is fairly to be 
thrown upon Mr. Spencer and his disciples ; but it is 
rather against his theory that up to this year of grace 
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1872 no single divergence of structure of a like nature 
has been discovered in the animal world ; simply be- 
cause it is an impossibility. Species are fixed, not 
transmutable. 

Passing from the deductive to the inductive ar- 
gument, Mr. Spencer does not improve his case. 
The astronomers are dead against him ; they are 
60 unkind as not to aUow him time for his pro- 
cesses, as they prove that the sun has only existed 
some 500,000,000 of years I The geologist is still 
more cruel ; no intermediate form or changing struc- 
tural organism has the stone book hitherto revealed. 
' Geology,' says Agassiz, * shows that there has been 
no gradual transformation ; but, on the contrary, that 
there has been the same diversity which we observe 
now in all times. 

* We find all the different types of animals existed in 
the most ancient times. Representatives of the four 
great divisions — radiates, molluscs, articulates, and 
vertebrates — have always existed side by side. 

* ThesCy therefore J could not have been derived from 
one another y for contemporaries cannot be each other's 
descendants.'* * 

And with this quotation I will take leave of this 
part of the subject. Mr. St. George Mivart believes 
that the work of creation may be effected, under 
Divine guidance, by evolution. 

I maintain that we have no proof of this, and that 

> Structure of Animtd Life^ p. 84. 
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we are, in fact, profoundly ignorant of the modu$ 
operandi of creation. We know that the organic and 
inorganic worlds have been formed by a thoughtful, 
reasoning Being ; but the ' how ' or the * why ' are hidden 
among the mysteries of Omnipotence. 
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CHAPTER VIT. 

THE VARIATION AND NATURAL BELECTION 

ARGUMENT. THE HYPOTHESIS OF DARWIN AS 

SET FORTH BY HIMSELF AND PRINCIPAL 
SUPPORTERS. 

Mr. Darwin's works. — ' Animals and Plants under Domestication.' — 
Dogs. — The discoveries of M. Flonrens fatal to Mr. Darwin's entire 
theory on this point — Domestic cats. — The horse. — The ass. — ^Pigs. 
— Cattle. — Sheep. — Ooats. — Rabbits on Porto Santo. — Reasons for 
their change in colour and size. — ^Domestic pigeons. — Their descent. 
—Erroneous deductions drawn from monstrosities. — ^The rock pigeon 
of Madeira. — fiuffon on pigeon fanciers. — ^M. Flonrens' comments. 
— Pigeon monstrosities not comparable with Tariations in nature. 
— Domestic fowls. — Other birds and plants treated by Mr. Darwin. 

We now come to discuss the theory of Mr. Darwin 
upon his own ground. 

Mr. Darwin is thoroughly in earnest, and carries 
out his principles with perfect fairness to their utmost 
limits. 

I propose on the present occasion to pass in review 
his last two works, on * Animals and Plants under 
Domestication/ and the ^ Descent of Man, and Selec- 
tion in Relation to Sex.' 

The other works published by Mr. Darwin since 
* The Origin of Species ' are : * The Fertilisation of 
Orchids,' an excellent and most interesting work ; a 
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paper on the * Legitimate and Illegitimate Union 
between the two kinds of Primrose/ in the Journal 
of the LinnflMin Society, vol. vi. ; another paper on 
^ Dimorphism of the Flax Plant ; * another on the 
^ Trimorphic Nature of the Common Loosestrife ; ' and 
another on the ^ Habits and Movements of Climbing 
Plants/ in the same Journal, vols. vii. and viii. 

I propose to summarise and comment upon the facts 
and theories contained in the two larger works first 
mentioned. In doing this I shall study conciseness, 
as most likely to be acceptable to the reader. 

1. ^Animals and Plants under Domestication/ in 
two volumes, treats of the variations observed in such 
organisms, under the direct observation, supervision, 
and direction of man, and traces as far back as possible 
the history of each species. 

(1.) Dogs. — * We shall probably never be able to 
ascertain their origin with certainty (p. 15). It is 
extremely improbable that every domestic breed has 
had its wild prototype ' (ib.). 

After going through the evidence upon which the 
latter opinion is grounded, Mn Darwin admits, ^ that 
at a period between four and five thousand years ago, 
various breeds, viz. pariah dogs, greyhounds, common 
hounds, mastiffs, house dogs, lap dogs, and turnspits, 
existed, more or less closely resembling our common 
brood.' Mr. Darwin gets over the difficulty to his 
theory offered by this candid admission, by falling back 
upon the discovery of ' fiint tools embedded with the 

o 2 
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remains of extinct animalsy' proving that man has 
existed for an incomparably longer period/ 

Mr. Darwin's belief then rests upon another hypo- 
thesis, equally with his own not proven. He then 
enters into details to prove that all our domestic breeds 
of dogs have descended from the wolf, which evidence 
may be summarised thus : — 

1. The resemblance between the North American 
wolves ( Canis lupus var. occidentalis) and the domestic 
dogs of the Indians. (Richardson.) 

2. Dr. Kane has often seen in his teams of sledge- 
dogs the oblique eye, the drooping tail, and scared 
look of the wolf. 

3. They frequently cross with the wolves, and the 
Indians take the whelps of wolves to improve the 
breed of their dogs. (Kane.) 

4. The Hare Indian dog, which diflFers in every 
respect from the Esquimaux dog, bears the same 
relation to the other American * kind of wolf' {Cants 
latrans) that the Esquimaux dog does to the great 
grey wolf (C. lupus). (Richardson.) 

5. In Florida, the black wolf-dog of the Indians 
differs in nothing from the wolves of that country, 
except in barking. (Bartram.) 

6. Southern parts of New World. Columbus found 
two kind of dogs in the West Indies, and Fernandez 
three in Mexico. 

7. Natives of Guiana have partially domesticated 
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two aboriginal species, which belong to a different 
type from the North American and European wolves. 

8. In the Old World, some European dogs closely 
resemble the wolf, e.g. shepherd dog of Hungary. 
(Paget) 

9. Shepherd dogs in Italy once resembled wolves. 
(Columella.) 

10. Several accounts have been given of dogs and 
wolves crossing naturally. 

11. The Gauls used to tie their bitches in the 
woods that they might cross with wolves. 

12. The European wolf differs from that of North 
America, and has been ranked as a distinct species. 
Same with the Indian wolf, which has been called a 
third species ; and the Indian pariah dogs of certain 
districts of India resemble the Indian wolf. (Blyth, 
as * Zoophilus,' in * India Sporting Review.') 

Similar instances are adduced to show the great 
resemblance between the dog and the jackal, and the 
dog and the fox, in those countries where these animals 
dwell ; and Mr. Darwin comes to the conclusion that all 
known varieties of dogs have arisen from * two good 
species of wolf, Cants lupus and Cants latransy and 
from two or three doubtful species of wolves in Europe, 
India, and North Africa; from at least one canine 
species in South America ; from several races or 
species of jackals, and perhaps from one or more 
extinct species ' (vol. i. p. 26). 
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the natural species never exceeds the fourth gene- 
ration — 

Nataram expellas fores, tamen usque recurret. 

If, on the contrary, the produce of the first cross is 
crossed with the jackal, then invariably is the jackal 
pure at the end of the fourth generation. But the 
produce of the union of jackal and dog are between 
themselves absolutely infertile, as is the produce of 
the horse and the ass, and as is that between the wolf 
and the dog, and the ram and the goat. They never 
establish an intermediate species^ 

Surely such facts as these — never contradicted or 
even noticed by Mr. Darwin — are absolutely fatal to 
his whole theory. 

Domestic eats next occupy Mr. Darwin's attention ; 
but he adds nothing to the facts already known, and is 
unable to say whether they have ^ descended from 
several distinct species, or have only been modified by 
occasional crosses.' 

The horse is referred back as a species to the 
* stone age ' of man's existence ; and as he cannot 
prove that he has varied during that immense period 
more than may be seen in our domestic breeds, which 
variation is about equal to that between the working 
and idle classes of society, I think we may fairly give 
a verdict here that nothing has been added to strengthen 
the hypothesis of Mr. Darwin* 

The domestic ass^ Mr. Darwin says, is descended 
from the Asinus taniopus of Abyssinia. He indulges 
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isfome tnteresttng noMrkt aboitt die Tuiali^ 
iboulder-«tripe« 

Plgtf cattle f iheep, goat$ oocapj Chmpter HL 
Pigif I am willing to admits have descended finom Smb 
icrofat the wild boar. Whether a second and n- 
knaum origin maj be admitted, on the anthcnitj of 
Nathusius, is, I think, Teiy probable; for the oateo- 
logical changes which he himself tells ns maj be pro- 
duced hj feeding, and non-use of organs, is quite 
suflicient to account for his 'unknown ancestor.' 
Why the domestic boar of England should have three 
more vertebrse than the Chinese domestic, the wild 
boar, and the French domestic boar, as well as two 
more than the African female, depends, doubtless, 
upon either the anchylosis of some of the latter, or 
they may be referred, if it is thought more probable, 
to the second species, which have been the originals of 
our domestic breeds. 

Domestic cattle, Mr. Darwin thinks, like our pigs 
and dogs, have descended, as we see them in our 
broad pastures, from more than one wild form. The 
chapters and facts are interesting, but they do not 
strengthen the theory. 

iSAtffp.— The origin of the domestic sheep is a more 
difficult question, from the variety of opinions held 
by different writers upon the subject. Mr. Darwin 
adds nothing new to it. 

Ooati, Mr* Darwin believes with Brandt, are ' all 
dtaomded from the Capra eepayrus of the mountains 
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of Asia, possibly mingled with the allied Indian 
species C Falconeri of India.' 

Rabbits. — There need not be any difficulty in ad- 
mitting that all the varieties of our domestic rabbit 
have descended from the common wild species, though 
Professor Gerrais holds a contrary opinion, upon struc- 
tural grounds. Mr. Darwin admits that, * when 
variously coloured rabbits are set free in Europe, 
and are thus placed under their natural conditions, 
they generally revert to the original grey colour.' He 
thinks it very important that rabbits turned out on 
the island of Porto Santo, near Madeira, in 1420, 
should have so far altered their characters as to be in 
danger of being formed by our syBtematbers into a 
new species. The most wonderful part of the story is, 
that this rabbit escaped the infliction which a certain 
class of naturalists called ^ species-makers ' are always 
on the look-out for the opportunity of eflTecting ; and 
the grounds for such new species would have been 
their much reduced size, their reddish colour above, 
and grey beneath, with neither tail nor ears tipped 
with black. But supposing it were proved (it is only 
surmised) that the original rabbits turned down in 
Porto Santo 440 years ago were the common wild 
species, it must be borne in mind that these rabbits 
soon increased to such an extent as to cause the 
abandonment of the settlement. Well, everyone knows 
that short commons will stunt a race of anything, 
v^etable or animal ; and we all know that, combined 
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with want of food, exposure to a hot sun woald alter 
the colour of the creature's fur. Suppose thej had 
been white men instead of rabbits, placed under like 
conditions, there can be no doubt but that the race 
would have degenerated in size, and become per« 
manentlj discoloured hj the sun. 

Mr. Darwin gives us a good many figures, showing 
the difference in size of vertebrs and other bones, to 
illustrate this foregone conclusion. If he will collect 
the vertebrsB, skulls, and bones of different classes of 
human beings in England alone, he will find them 
vary more than in the rabbit. 

The chapters (V. and VI.) on Domestic Pigeons are 
the most elaborate in the work. Mr. Darwin divides 
pigeons into eleven different races and many sub-races, 
all of which, he says, have originated from the common 
Wild Rock pigeon, Columha livia ; and he illustrates 
the text with good figures of the different races — 
viz., English Pouter, English Carrier, English Barb, 
Fantail, African Owl, Short-faced Tumbler — all capital 
likenesses. 

He has also given figures of different sized skulls 
and jaw-bones, scapulae, and clavicles, differing just 
as much from each other as the same bones in 
different sized Englishmen would do ; and nothing 
more. He has adduced no proof, nor even the shadow 
of it, that these creatures ever varied in a direction 
either from or to a pigeon ; they are^ in fact^ mon^ 
strosities. 
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A few weeks ago I was looking over the pigeons of 
an amateur in this town, and I asked him why he did 
not let the Short-beaked Tumblers fly out of doors. If 
I had asked him there and then for his purse, he could 
not have been more astonished* * Let them fly, sir ! 
surely you know what would happen?* I assured 
him that I was perfectly ignorant. With a smile of 
conscious superiority, my friend informed me that if 
he allowed them to fly, they would revert to a state 
of nature, and that in a few weeks the beautiful small 
beaks would be as long and as coarse as those of any 
other bird I Of course they would. 

Even, in a state of nature, Mr. Darwin describes 
osteological differences in the same species subjected 
to the same influences : — 

^ In Madeira there is a rock pigeon which a few 
ornithologists have suspected to be distinct from 
C. livia. I have examined numerous specimens col-* 
lected by Mr. E. V. Harcourt and Mr. Mason. They 
are rather smaller than the rock pigeon from the 
Shetland Islands, and their beaks are plainly thinner ; 
but the thickness of the beak varied in the several specie 
mens. In plumage there is a remarkable diversity.^ 
(P. 184.) 

* I have also received, through the kindness of Mr. 
Daniell, four living dovecot pigeons from Sierra Leone. 
In plumage some of them were identical with the rock 
pigeon ; • • • others had a blue crop, and resembled 
C. intermedia of India ; and some were so chequered 
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as to be nearly black. In these four birds the beak 
differed slightly in length.' (P. 186.) 

K this is true naturallj, why make so much of it as 
the result of natural selection ? It does not tend any 
more to transmutation than the difference between 
Englishmen's noses does. 

AiVith regard to the changes produced in pigeons by 
' fanciers^' Buffon ^ has remarked, in his history of that 
bird: — 

^ The preservation of varieties and their multiplica- 
tion depend upon the hand of man. He collects 
together from nature the individuals which most re- 
semble each other, he separates them from the 
others, unites them together, and takes the same care 
of the varieties which are found among the numerous 
productions of their descendants ; and, by continued 
attention, in time an infinity of new creatures, which 
nature by itself would never have produced, are created 
before our eyes — that is to say, brought to light. . . . 

^ The combination, succession, arrangement, re-union, 
or separation of beings, depends often upon the will of 
man, since he has the power to force nature by his 
combinations, and to fix her by his industry: from 
two single individuals which are produced as it were 
by accident, he will form a fixed and perpetual race, 
from which he will draw many other races Which, 
without his skill, would never have seen to-day.' 

Upon this Flourens remarks : * These are the facts 

' For Buffbn's remarks upon the subject, see Appendix. 
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which Buffon saw and which everyone knows. Dar- 
win has seen nothing more. He has only added to all 
this a metaphorical language which dazzles, and he 
imagines that ** natural selection " which he gives to 
nature must have incommensurable effects (this is his 
own word) above the feeble power of man.'* 

Mr. Darwin has, I think, wasted much valuable time 
in his efforts to show that these pigeon monstrosities 
are in any way comparable with the variations we 
see every day in nature. The facts are curious and 
interesting as researches which may be useful to the 
pigeon fancier, but, as facts likely to strengthen his 
hypothesis, their value is very slight. 

Domestic fowls Mr. Darwin believes to have de- 
scended by independent and different roads from a 
single type. 

He describes thirteen breeds or varieties of domestic 
fowl and seven sub-breeds. But whether these varie- 
ties have really originated from Gallus Banhiva, or 
jungle cock, as Mr. Darwin believes, or from several 
independent sources, as most breeders think, is left 
an undecided question, and it is one of really very 
little moment, as many of the domestic breeds of fowls 
are monstrosities produced by human skill just as we 
have seen with pigeons. The facts — even the altered 
bones — have little or no bearing upon the doctrine 
of evolution of species. The domestic fowl was in- 
troduced ' into China 1400 years B.C. and into Europe 

> See Appendix. 
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600 years B.C. The whole of this chapter is very in- 
teresting and worth reading as a history of the domestic 
fowl. It would answer no usefal purpose to carry on 
this abstraction further. Chapter YIII. is devoted to 
ducks, geese, peacocks, turkeys, guinea-fowl, canary- 
bird, gold-fish, hive-beeSf silk-moths ; Chapter IX. to 
cultivated plants, cereal and culinary ; Chapter X. to 
fruits, ornamental trees, and flowers ; and Chapter XI. 
to bud variation, and on certain anomalous modes of 
reproduction and variation which are all most interest- 
ing as researches in natural history. 
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CHAPTER VIII. 

THE TABIATION AND NATURAL SELECTION 
ABGUMENT CONTINUED. 

Inheritance. — ^Pangenesis. — Various gemmule theories. — Boffon, Bonnet^ 
Owen, Spencer. — Mr. Darwin*s theory discussed at length. — Matter, 
its properties indicative of the limitation of human reason. — Hakers 
•imiliaritj of a speck of protoplasm and a human germ considered 
and disproved. — Illustrations given opposed to Hakel's view. — The 
diamond. — The prctophyton. — Objection does not apply to 'Analogies' 
and * Homologies.' — The human hand and paddle of whale. — General 
condnsions. 

The second yolume of ' Animals and Plants under 
Domestication ' is occupied in the further development 
of Mr. Darwin*8 hypothesis, and will, therefore, require 
a more extended notice. 

The first three chapters are upon the subject of in- 
heritance. And I cannot help observing tVt limine 
that 1 think Mr. Darwin has lal)oured wiih unneces- 
sary minuteness to prove the foregone conclusion that 
a man is very often like his father both in person and 
disposition. To account for all we see and know how- 
ever upon this subject is a very different matter, and in 
the end speculators are obliged of necessity to fall back 
upon some enormous guess like that of ' physiological 
units ' or ' Pangenesis/ 

The latter being an important item in Mr. Darwin's 




90 FALL A CIE8 OF DAE WINISM. 

argument^ I will discuss it before allading to its 
application. 

Mr. Darwin assumes that all 'cells before their 
conversion into passive material in the animal organism 
throw off minute granules or atoms which circulate 
freely throughout the system^ and when supplied with 
proper nutriment multiply by self-division and ulti- 
mately become developed into cells like those from 
which they were derived.* 

These granules he calls ' gemmules,* and he supposes 
that they are transmitted from parent to offspring, and 
are generally developed in the generation which imme- 
diately succeeds, but are often transmitted in a dor^ 
mant state during many generations ^ and are then de* 
veloped. Their development is supposed to depend 
on their union with other partially developed cells or 
fi^emmules, which ' precede them in the reirular course 
oi growth/ 

As it affects inheritance, Mr. Darwin applies the 
hypothesis thus. He takes Hakel's (the Professor of 
Comparative Anatomy at Jena) view of the develop- 
ment of the Protozoa. ' If we suppose a homogeneous 
gelatinous protozoon to vary and assume a reddish 
colour, a minute separated atom would naturally, as it 
grew to full size, retain the same colour, and we should 
have the simplest form of inheritance.' Now, let us 
carry on the supposition and apply it to the higher 
animals, say a pigeon or a man. Then, the formation oi 
these gemmules in the pigeon or man would^ like the 
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minute atom of the protozoon, represent the organic 
genesis of a pigeon or a man ; but, in the instance of the 
pigeon, they might remain dormant for ever so many- 
thousands of years, and then develop from a monstrous 
variety to a veritable blue rock ; or, in the case of man, 
they might remain dormant for an indefinite period, and 
if the individual had a wart on his cheek, they might 
a thousand years after develop into a man who would, 
like his ancestor, also have a wart upon his cheek. 
And thus would Mr, Darwin account for revergion or 
atavism, and also a great feature in his developmental 
hypothesis, viz, * the important principle of inheritance 
at corresponding ages,' 

The Rev, Mr, Berkely, in his inaugural address at 
Norwich, expressed his opinion that the doctrine would 
be thought too materialistic to meet with general ap- 
proval ; while Dr. Hooker said if it did not explain, it 
would correlate all phenomena, 

Bufibn, Bonnet, Owen, and Herbert Spencer have 
each of them enunciated a theory in some respects 
similar to that of Mr, Darwin. And just as Mr, Dar- 
win's hypothesis of natural selection and progressive 
development is merely a modification of Lamarck's 
theory of development, so is the hypothesis of pan- 
genesis a modification of the genetic speculations of the 
above great naturalists. Buffon believed in molecules 
existing in the food we swallow which were analogous 
to the various organs by which they were absorbed. 
Bonnet enunciated the theory of * emboltemcjity which 

H 
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implied that germs were included within germs in end- 
less succession, preformed and ready for all succeeding 
generations. Professor Owen, in describing his theory 
of parthenogenesis, expressed a belief that deriyatiye 
germ-cells remained unchanged in the body, and that 
such derivative germ-cells * may commence and repeat 
the same processes of growth by imbibition, and of 
propagation by spontaneous fission as those to which 
itself owed its origin.' Mr. Darwin explains how this 
hypothesis differs from his own, inasmuch as * my gem- 
mules are supposed to be formed quite independently 
of sexual concoursey by each separate cell or unit 
throughout the body, and to be merely aggregated within 
the reproductive organ.^ 

Mr. Herbert Spencer, in his theory of physiological 
units, makes the sexual elements mere carriers of his 
units; the said units possessing polarity or affinity, 
being efficient agents in ' all forms of reproduction, and 
in the repairs of injuries.' But here Mr. Darwin differs 
again, inasmuch as a certain number of gemmules, or 
mass of them, ^ are requisite for the development of 
each cell or part.' And besides, Mr. Spencer's theory 
does not provide for * reversion,' which we have seen 
Mr. Darwin's genmiules are presumed to do most 
effectively. 

The reader will be kind enough to bear in mind 
that all these theories are mere guesses — by their very 
nature they are insusceptible of proof in the present 
state of science; and the glaring improbability of 
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gemmules being propagated in an inactive condition for 
thousands of years, and all at once, by a chance cross, 
brought into vital activity, and becoming developed 
into attributes or parts or wholes of living things, will 
not, I think, very strongly recommend itself to think- 
incr men. 

And yet, there may be what Mr. Spencer would call 
a * soul of truth ' in these theories, which has yet to be 
definitely proved. Kept within proper limits, there is 
nothing contrary to known physiological facts in dor- 
mant germs. Cases are on record, and indeed have 
come within the experience of most medical men, of 
the virus of hydrophobia or scarlet fever remaining 
dormant for six, twelve, or eighteen months. A very 
well authenticated case is recorded of scarlet fever 
being produced by simply wearing the cloak of a per- 
son who had been covered with it during that disease, 
and the germ in this case did not cause scarlet fever 
till fifteen months afterwards. Here is an instance 
at once of dormant germs of a size too minute for the 
mind to realise. Equally authentic cases, as everyone 
knows, are on record about hydrophobia. Again, how 
small must be the germs by which constitutional dis- 
eases are conveyed from father to child. The difiS- 
culty in Mr. Darwin's theory is the immense time 
which he gives to the dormancy of his gemmules, as in 
the fancy pigeon sporting out like its assumed ancestor 
of remote times. 

And yet, how are we to account for this reversion 
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or atavism ? It is much more easy to object to anj 
theory, than to propose one more plausible. There 
are strong arguments in favour of some of the 
phenomena of inheritance not being of a direct 
nature at alL For instance, a medical man, who 
wrote cleverly and well a year or two ago in one of 
our medical periodicals, held the doctrine that the con- 
sequences which every medical man witnesses as the 
result of too close a relationship in marriage were not 
due to the relationship, but rather that, being related, 
both father and mother were equally situated as to any 
constitutional taint, and that by their uniofi they in- 
tensified this proclivity in their offspring. In such a 
case the gemmule theory can be understood to have 
much plausibility. But the weight of evidence is 
strongly opposed to the view taken by this writer, as 
innumerable instances are known whtre both parents 
were perfectly healthy, and free from any known taint 
of constitutional disease, and yet, being closely related 
by blood to each other, their offspring were consump- 
tive, or idiotic, or deformed. In this case the gem- 
mule theory is altogether inefficient to explain the 
cause, and we are thrown back upon the belief that 
both father and mother conjointly have the faculty of 
forming a being like themselves, which shall be more 
or less perfect according to the relationship between 
them, and their own freedom from or possession of 
the power of healthy self^rganisation. This power is, 
in all probability, similar to that with which we know 
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the ultimate cell is endowed of 'selecting' — the 
elements necessary to form the flinty coat of the straw 
of wheat— or the liver, heart, lungs, brain, muscles, 
bone, and skin of animals. Mr. Spencer says that 
this is owing to the polarity or affinity of physiological 
units ; Mr. Darwin, of minute gemmules ; but that 
the power cannot be of a physical nature is proved by 
the fact that the qualities of mind^ which is immaterial, 
are as strongly inherited as those of matter. 

This power of selection in the ultimate cell of living 
things is one of the attributes of life, and not due to 
polarity, as in the crystaL The crystal has a greater 
affinity for one kind of matter than another in a solu- 
tion, and that matter is attracted to it ; but the selec- 
tion of the living cell in forming one organ, as the 
liver, has reference to a number of other important 
organs connected with it. The crystal is formed by 
simple attractive segregation of atoms, the living thing 
by the consentaneous adaptation and co-operation of 
influences and modes of organisation totally different 
in themselves, but having reference to one perfect 
whole. Thus the liver is not formed by the selecting 
liver cell in reference to itself as liver only, but with 
perfect and indispensable co-adaptation to heart, lungs, 
kidneys, &c. 

Again, physiological units or gemmules may have 
some plausibility as agents of inheritance, so far as the 
physical part of the body is concerned ; but there is a 
'spiritual body' to be thought of as well. There is 
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the reasoning mind; and granted that this may be 
treated of as distinct from the superadded immortal 
soul, it cannot be treated of as matter. 

It is quite true that the material brain is the organ 
of the immaterial mind. It is the complex machine 
which has the immaterial attributes of thought and 
sensation. It is the preordained and designed instru- 
ment bj which the immaterial spirit regulates the eco- 
nomy of life. Now, this mind is as much inherited in 
its phases and character as the physical frame itself in 
its peculiarities and abnormities. And here the gem- 
mule theory fails altogether. It is no answer to say 
that the brain, which is the organ of the mind, may be 
altered in its atomic character by these gemmules so 
as to obey the mental influence incorrectly, and thus 
exhibit the inherited peculiarity of mind. Such an 
answer is inadmissible on at least two distinct grounds : 
I. Take six children, the offspring of the same parents, 
and you will find frequently that they all differ in 
disposition, in mental power, and in the presence or 
absence of some peculiarity observable in one or both 
of their parents. According to the gemmule theory, 
different sets of gemmules inherited from the parents 
have become actively developed in each of these chil- 
dren. Again, each of these children marry, and their 
offspring show different mental qualifications from 
their parents, and probably nine out of ten of them 
are like in this respect either parent or grandparent, 
and so on ad infinitum^ which reduces the gemmule 
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theory to an absurdity. Again, 2. The child may 
inherit the bad mental qualities of its father, but 
by control and strict discipline he can entirely alter 
and change their character ; of which every day's ex- 
perience presents us with examples. What becomes 
of the gemmule theory here? It is simply again 
reduced to an absurdity. 

It is quite true that in talking of these * gemmules' 
Mr. Darwin means matter so small in its atom as to be 
quite incomprehensible to human reason. For in- 
stance, the material element, transmitted in the form 
of ' gemmules,' must be limited to a minute portion of 
a spermatozoon so small itself that it can only be seen 
by the higher powers of the microscope. These 
'gemmules' are supposed to remain inactive, and not 
to increase in size or number until they are destined 
to reappear in the adult future descendant. In the 
line of the pigeon we may assume we have direct 
evidence of their having existed, in the monstrous form 
we see them as fancy birds now, for 2,400 or 2,500 
years. And as the pigeon breeds three or four times a 
year or oftener, this minute portion of a minute micro- 
scopical spermatozoon must have remained in active 
form more than 2,400 years, and have been directed 
by a chance shot into the fecundating spermatozoon of 
some 6,000 or 7,000 pigeons in succession, and then 
appear, like the blue feather in the wing of the bird's 
remote ancestor, the blue rock. All this would be 
very interesting in a fairy tale^ but it lacks those 
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elements which the inexorable rules of scientific in- 
vestigation require to make it even probable. The 
matter which constitutes these gemmules must be 
so minute as to be beyond the power of the human 
intellect to realise or comprehend. In its relation to 
the human mind^ indeed^ it is^ to all intents and pur- 
poses, immaterial; and a question rises up in one's 
thoughts whether, with the exception of a logical 
dogma^ there really is any sharp line of division be- 
tween the material and the immaterial. 

The great unthinkable difficulty of the ultimate in- 
divisibility of matter is at once got rid of^ if we can 
imagine the said matter to pass into ether by gradations 
so minute as to render the actual transition for ever 
indefinable. By the adoption of such an hypothesis 
Mr. Darwin's doctrine of pangenesis would at least be 
removed out of the line of objection to which Mr. 
Berkely pointed out it was liable. 

I do not wish to suggest any illogical hypothesis 
upon the subject, but as the ultimate indivisibility of 
matter is a problem beyond the power of the human 
intellect to solve, surely it is better to adopt a theory 
which makes matter, matter, so long as it remains 
within the domain of thought, and ether when it goes 
beyond it. Surely this is as plausible as the theory 
that matter is but a form of motion. But I am afraid 
such an hypothesis would not satisfy the evolutionists 
of the Spencer school. Matter which is immaterial 
would be too paradoxical for those who will build 



THE PROTOZOON. 106 

up the great fabric of nature by the operation of 
physical laMrs upon the processes of vitality. 

To revert, however, to Hakel's analogy between 
the germ of a homogeneous, gelatinous protozoon, and 
that which afterwards becomes a man. Mr. Darwin 
applies the analogy to inheritance, but really the 
analogy is altogether unsound. The simple globule of 
Murcode which becomes developed into the simply 
organised protozoon — say the amoeba — is as different 
from the small globule of matter which becomes de- 
veloped into the man, as they are after each develop- 
ment has taken place. To the naked eye they may 
have all physical characters alike — and this shows the 
utter fallacy of the mode of reasoning from things 
apparently alike — but each globule is in fact endowed 
with a structure entirely different. This structure, 
though invisible with the highest power of the micro- 
scope, has the power of, in one case, being simply 
expanded or enlarged into a shapeless thing called an 
amoeba, which has neither stomach, nor mouth, nor in- 
testines, nor liver, heart, lungs, kidneys, muscles, 
bones or brain ; and, in the other, of being developed 
with all these and more organs, and having at the 
same time reason, consciousness, and an immortal 
spirit I Surely it is trifling with science to call these 
two primitive globules alike because the eye cannot 
penetrate beneath their external characteristics. And 
this is really a very important point; for there is 
nothing upon which the evolutionist or the Darwinian 
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relies more strongly than the similarity of the embryos 
of different animals in the scale at different periods of 
their existence, as we have seen before and shall have 
occasion to allude to again. In the meantime let me 
adduce one or two illustrations to prove my position. 

Take a diamond and a piece of the finest rock crystal. 
They are each formed by the affinity of particles of 
matter to each other. How exactly alike they appear I 
and yet how dissimilar are they in physical structure 
and chemical composition I The one thing that we do 
find common between them is, that they are formed on 
the same plan. Show these similar crystals to an expert 
in precious stones and he will laugh at you for calling 
them similar. His eye, experienced in such matters, 
detects the difference in a moment. Such is the plan 
of inorganic life. If we examine the ultimate cells of 
plants, such, for instance, as those which select from the 
sap the flint for the wheat-stem, with those which take 
away the carbonate of lime for the rhododendron, or the 
potash and lime for the sunflower,^ we shall find the 
protophy ton, as it is termed, exactly of the same shape 
and appearance in each. An ignorant man will call 
them similar things. An educated man, who knows 
and can realise the difference between the elastic 
wheat-stem, the woody rhododendron, and the thick, 
fleshy sunflower, will at once mentally recognise and 
acknowledge an immense difference between the three 
cells he is examining. 

■ Bree*6 Lower Forma of Life, p. 1 1. 
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Again, let the enquirer go into the animal world 
and examine the protozoon, or ultimate animal cell, with 
the protophyton, or ultimate vegetable cell, and for 
the life of him he can distinguish no difference ; ' if he 
is ignorant, he will call them alike. If he is able to 
understand the difference between an oak-tree and a 
man, he wiU at once aUow their essential difference. 
And the same argument holds good with all the dif- 
ferent and varied forms of animal life, and the same 
mode of reasoning will show the utter fallacy and 
error of calling structures so essentially different alike, 
and founding upon such likenesses important bio- 
logical laws, even up to the evolution of species. This 
objection does not apply to what are called ^analo- 
gies ' and * homologies,' although I think these anato- 
mical elements are sometimes too sharply defined. The 
hand of man is homologous with the paddle of the whale 
— that is to say, it is the organ formed by Creative 
Wisdom to perform a certain series of complex func- 
tions, the most elaborate and most beautiful which 
the human mind is capable of conceiving. If a man 
jumps into the water, then only the hand is used in 
the same way as the whale's paddle. But while the 
hand of man is useful in its exceptional office of swim- 
ming, the paddle of the whale would be useless for 
any other purpose. Therefore we observe in the latter 
that the carpal or wrist-bones are mere ossicles im- 
bedded in cartilage ; so that the fingers do not, like 

" Op. eit. p. 2. 
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CHAPTER IX. 

THE VARIATION AND NATURAL SELECTION 
ARGUMENT CONTINUED. 

Crossing. — Its effects in modifying or producing new races. — Selection 
by man. — Causes of variability considered. — Use and disuse. — 
Changed habits. — Acclimatisation, and Spencer^s view of use and 
disuse. — Why are the blacksmith's muscles of arm developed in- 
ordinately ? — Spencer's view of the action of wind in increasing rising 
of sap refuted by Darwin. — Hard palms and soles of feet of foetuses 
in utero. — Robert Knox upon use and disuse. — Acquired deformities 
not congenital nor hereditary. — Chinese foot as evidence. — Nathusius. 
— His doctrine of use and disuse. — The horse's foot. — Mr. Darwin's 
opinion that such a structure was assisted by natural selection refuted. 
— The horse in time. — ^Proof of final causes. 

The fifteenth and three following chapters are occu- 
pied with most interesting details of ^ Crossing,' and 
its effects in modifying old or producing new races. 
Mr. Darwin's opinion is that all, or almost all, or- 
ganised beings occasionally cross. This * crossing ' 
simply refers to that which i)revents interbreeding 
between near relations, the evil and deteriorating 
effects of which is well known. It is a law of nature 
* that organic beings shall not fertilise themselves for 
perpetuity,' and in support of this Mr. Darwin quotes 
Kolreuter, who, when treating of the Malvaceae, says 
that they are always impregnated by some other 
species, and adds, * Nature does nothing in vain ; ' 
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which of course meets with a mild remonstrance from 
Mr. Darwin, who has * rudimentary and useless organs ' 
in his mind's eye. Hybrids are treated of in chapter 
nineteen. This is a very important part of Mr. Dar- 
win's subject, and one of the great difficulties against 
which he ought to contend. I have thought it advis- 
able to translate in the Appendix a portion of the work 
of M. Flourens, * Examen du Livre de M. Darwin sur 
rOrigine des Espdccs,' in which this subject is fully 
gone into. Mr. Darwin's views in the present do not 
materially differ from those in the former work, of 
which that of M. Flourens is a criticism; we will 
therefore pass this by for the present 

* Selection by Man ' occupies chapters twenty and 
twenty-one, and we advise most attentive perusal of 
these chapters,, as they show forcibly the wide difference, 
both in its nature and results of selection, between 
reasoning and unreasoning beings. 

*The Causes of Variability' are dealt witli in 
chapter twenty-two. 

Mr. Darwin holds the doctrine that ^ organic beings 
when subjected during several generations to any 
change whatever in their condition tend to vary ; the 
kind of variation which ensues depending, in a far 
higher degree, on the nature or constitution of the 
being than on the nature of the changed conditions.' 

This is, of course, one of the fundamental points in 
Mr. Darwin's theory of the formation of species. 

That species will vary within certain limits according 
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to conditions of existence, is a fact which maj be 
called ultimate in science. It is disputed by nobody. 
But Mr. Darwin goes further; he says there is an 
inherent tendency in the constitution of the organism 
to vary, independent of, but modified by, its condi- 
tions ; and it is this tendency, assisted by the lesser 
effect of the conditions — by the survival of the fittest 
— by correlation — and by inheritance — which produces 
the evolution of one species into another. The argu- 
ment maintained by Mr. Darwin's opponents is, that 
neither inherent tendency nor the conditions of exist- 
ence produce more variation than is limited ; and that 
such variation reverts, after a time, back again to the 
species. 

Passing over the causes of variability which refer to 
the conditions of existence, we are able, in chapter 
twenty-four, to infer what Mr. Darwin means by the 
* nature of the constitution,' which is so potent in 
causing variation. Among the ^ Laws of Variation ' 
Mr. Darwin enunciates the following : * Use and dis- 
use, including changed habits and acclimatisation — 
arrests of development — correlated deviation — the co- 
hesion of homologous parts — the variability of mul- 
tiple parts — compensation of growth — the position of 
buds with respect to the axis of the plant — and, lastly, 
analogous variation.' 

Let us examine some of these ^ laws ' which appa- 
rently throw light upon the ' nature of the constitution.' 

1. Use and Disuse, — No person doubts the effects 
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of use and disuse in strengthening or weakening 
organs of the body. Mr. Darwin says that he has not 
seen any satisfactory explanation of this in works on 
physiology. I am afraid that this is in some degree 
caused by the fact that they give no aid to his theory. 
Mr. Herbert Spencer believes that when muscles are 
much used, an excess of nutritive matter exudes from 
the vessels. Why did he not say at once that the 
same rule which applies to the nutrition of the whole 
body applies to an individual muscle. Extra exertion 
demands extra nutriment, and so the body or the 
muscle requires extra food. Conversely, non-use of 
the muscle or body requires a diminution of nourish- 
ment. The blacksmith has the muscles of his arm 
more highly developed because the work he does 
requires it. This beautiful adaptation may appear 
cloudy to Mr. Darwin, but it is obvious enough to 
those who believe in the teleological argument. Mr. 
Spencer applies his exudation theory to trees, which 
he says have the ascent of their sap accelerated by 
being waved to and fro by the wind. But Mr. Dar- 
win naively remarks that woody trees may be formed 
of hard tissue without being subjected to any move- 
ment, as in ivy. 

Then Mr. Darwin refers to the hard palms and soles 
of feet of children in utero, and he asks the question 
whether such a thickening of the epidermis is not 
originally caused by hard work and such effects trans- 
mitted by inheritance. Here again the teleologist has 

I 
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DO difficulty. He sees the wise preparation of struc- 
tures for their destined use by a wise artificer, and he 
rejects as preposterous the theory of cause and effect 
propounded by Mr. Darwin. 

Let us hear what the late Robert Knox, a man of 
great genius and knowledge, says upon the congenital 
transmission of acquired peculiarities of structure : — 

* No deviations in form, even when they are pro- 
duced, can ever become congenital or hereditary. Let 
the Chinese foot bear witness to this fact. For thou- 
sands of years has this non-progressive race been 
endeavouring to destroy the foot in Chinese women, 
without any success further than the modification of 
the individual ; nor has the act of marriage perma- 
nently altered the form of woman. 

Naturam ezpellas furca, tamen usque recurret 

is the pithy and true saying of Horace, verified from 
all antiquity.'* 

Mr. Darwin, however, rather believes in Nathusius' 
notion that ' the shortened legs and snout, form of the 
condyles of the occiput, and the position of the jaws 
with the upper canine teeth projecting in a most 
anomalous manner in front of the lower canines, may 
be attributed to those parts not having been fully 
exercised.' But then Mr. Darwin has a great theory 
to support ; poor Robert Knox had only a scientific 
truth to vindicate. Again, Mr. Darwin applies the 

* Knox on Race, p. 277. 
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' use ' theory to the formation of the hoofs of quad- 
rupeds ; but then he thinks natural selection must also 
have assisted ^ in the formation of structures of such 
obTious importance to the animal I ' 

Let us test this argument. The hoof of the horse is 
one of the most beautiful structures in nature, and its 
great beauty is in its evident adaptation to the animal, 
and its intimate connection with the parts of the foot 
it is destined to perfect, to co-operate with, and to 
protect. It has no analogy whatever with a part 
which has been hypertrophied by intermittent pressure, 
and therefore could never have been produced by * use,' 
as stated by Mr. Darwin. This hoof is formed me- 
chanically with reference to the speed, endurance and 
perfection of the motion of the animal. Let us briefly 
relate what the mechanical structure is. The hoof 
resembles a hollow cone obliquely truncated at its 
upper part, so that it may be highest and deepest in 
front and gradually diminish backwards. When it 
reaches what are termed the * quarters ' * of the foot 
it partly loses its conical shape, and becomes nearly 
upright ; passing to the posterior of the foot as far as 
the * frog,' it becomes suddenly inflected inwards, and 
pursuing this course towards the centre of the footi it 
gradually diminishes and is finally lost in the ^ sole ' of 
the foot near the point of the * frog,' thus forming a 
distinct internal wall which supports the under parts of 

* Se« TreatiBes of Youatt^ Coleman, and Bracy Clark. 

I 2 
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the foot, and at the same time protects, bj projecting 
boldly, the sole and the frog from undue pressure and 
injury against the ground. What ' principle ' do we 
see operating here ? Use ? Variation ? Survival of 
the fittest ? Natural selection ? No ; the principle we 
observe is that of * least action * of mechanical work 
done by reasoning forethought — of adaptation — of 
design. Let us follow the hoof a little further — ^let us 
look at its structure. 

* Its inner surface is everywhere lined as it were with 
numerous elastic lamellas that project internally, and 
arc arranged in parallel lines proceeding downwards 
perpendicularly towards the front of the foot ; these 
homy laminse are at least five hundred in number, and 
afford, from the aggregate surface that they present, a 
very extensive superficies for the attachment of an 
equal number of similar processes derived from the 
vascular surface that covers the coffin-bone, with which 
they interdiffitate in such a way that the pressure to 
which the foot is subjected, which if concentrated upon a 
small surfoce would inevitably cause the destruction of 
living tissues, becomes so diffused as to produce no incon^ 
venient results. 

* The homy lamellae above alluded to when removed 
from the hoof have little or no elasticity when drawn 
in a longitudinal direction; but when drawn trans- 
versely they possess this quality in a very remarkable 
degree, more especially in resisting pressure applied in 
a direction outwards and downwards, to resist which 
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tiie arrangement of their fibres is, on close examina- 
tion, foand to be particularly adapted. 
. * The whole horny roof, if unravelled by maceration 
or long-continaed exposure, is found to be essentially 
composed of longitudinal corneous threads or hairs 
matted, and, as it were, strongly glued together — a 
structure pre-eminently adapted to combine all the 
requirements of strength^ elasticity ^ and toughness. 

' As it approaches the quarters and heels the homy 
helmet encasing the foot diminishes in its thickness 
as well as in height, affording, by this means, a degree 
of pliancy which here becomes as necessary as firmness 
and unyielding solidity were in the front of the organ ; 
yet even here, by the doubling in of the hoof towards 
the sole, a strong homy margin is left which is admir^ 
ably adapted to receive the principal bearing of this part 
of the foot and to protect and defend the sole enclosed 
within its curvature.'^ * 

Now I say, such a structure as this bears evidence 
of thoughtful design which no theory of * evolution ' ot 
* use ' can ever upset. The horse is one of the oldest 
of our domestic animals. It is frequently alluded to 
in Genesis, and is sent down to posterity on the monu- 
ments of the ancient Egyptians, who were probably, as 
suggested by Gray, the first to tame its wild spirit, 
and yet during that long period we have no evidence 
that it has varied in the slightest degree. Cuvier 

' Cydopmdia of Anatomy and rhy$idogy, Art. 'Solipeda/ by T. Rymer 
Jonei. 
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could detect no difference except that of size between 
the fossil and the recent horse, although Meyer and 
Kaup have detected differences in the teeth of the 
Pliocene and Miocene deposits of the Continent.' 

But we are talking of remote ages, and of the same 
geological deposit in which the remains of monkeys 
like those of the present day have been found. In 
those remote ages the horse was still a horse. He 
was not what Darwin or Huxley would term his tapir 
or hipparion-like ancestor. As a horse, then, the 
beautiful structure I have detailed above would belong 
to him in the Miocene geological period as well as in 
• the present day. What a glorious proof of the per- 
manence of species and of the truth of final causes ! 

We cannot compute the time which has elapsed since 
the Miocene period, but the horse and its beautifully 
adapted hoof have continued unaltered since then. 
What a sublime thought I How the petty substi- 
tutes for the teleological argument put forth by the 
Darwinian school sink into insignificance before this 
unanswerable fact. 

* Owen, British Fossil Mammalia^ p. 385. 
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CHAPTER X. 

THE VARIATION AND NATURAL SELECTION 
ARGUMENT CONTINUED. 

The Descent of Man. — Founded upon Hakel's genetic views. — Resem- 
blances between man and inferior animals not a sound mode of 
reasoning in &your of their genetic connection. — Human disease not 
propagated to animals, as stated by Darwin. — Mr. Woolner's ear a 
myth. — Therefore its assumed proof of man's cocked ears untrue. — 
The semilunar fcld. — Smell. — Erroneous statement of Darwin as to the 
faculty in Man. — Griesinger's theory of Mind. — Mr. Darwin's views 
upon human hair. — Their genetic connection with animals unsound. — 
• Wisdom teeth.' — Darwin's view of their degradation. — Structure of 
animals and man said by Darwin to be identical and proof of a 
common descent. 

Mr. Darwin's last work, the * Descent of Man and 
Selection in Belation to Sex/ is the next and last 
work which requires examination. 

In this work Mr. Darwin has amplified and fol- 
lowed out the assumed genetic descent of man enun- 
ciated by Hakel in his * Naturliche Schopfungsge- 
schichte.' 

Mr. Darwin remarks : * Had this work appeared 
before my essay had been written I should probably 
never have written it.' Hakel's views, however, were 
well known for two or three years before Mr. Darwin's 
book was published. 



120 FALLACIES OF DARWINISM. 

Mr. Darwin commences his work by defining the 
resemblances which exist between man and the inferior 
animals. Animals of the vertebrate type being all 
formed upon a plan which is essentially similar, it 
seems a work of supererogation to make any compari- 
son between man's skeleton, muscles, nerves, blood- 
vessels, and internal viscera, and those of a monkey, 
bat, or seal. 

All these animals have to move, eat, digest, and 
sleep, and it would be a monstrous thing to assert 
that if each were separately created they should have 
had different structures given them to perform similar 
duties. Mr. Darwin then alludes to diseases, and 
makes the following incorrect statement : * Man is 
liable to receive from the lower animals, and to com- 
municate to them, certain diseases, as hydrophobia, 
variola, the glanders, &c.' The answer to this is, that 
man may receive from animals hydrophobia and 
glanders, but I know of no case on record where these 
diseases were communicated from man to animals. Of 
course, the mere carrying of glanders secretion from one 
horse to another by the groom is not a case in point. 
As to variola^ it has been clearly proved by Dr. Budd 
of Bristol that the variola of sheep is not communicated 
by or to man, but is, in fact, a distinct disease ; there- 
fore Mr. Darwin's conclusion that * this fact proves the 
close similarity of their tissues and blood ' falls to the 
ground. Nay, further, the similarity alluded to does 
not exist in fact, as the blood-discs of man differ 
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essentially from all other mammals. It is a favourite 
argument to tell us that * monkeys have apoplexy, in- 
flammation of the bowels, and cataract ; ' so have horses, 
dogs, and cats, &c. That a baboon may be induced 
to drink beer till he is drunk is overbalanced by the 
fact that such potations cure him of the drinking, 
which is exactly the reverse of what takes place with 
his more * intelligent relative ' man. Then, again, 
Mr. Darwin tells us that man is affected with external 
parasites which belong to the same genera or families 
with those infesting inferior mammals. The same thing 
may be said of birds, each having a parasite pecu* 
liar to itself, but belonging to the same genera and 
families. 

Mr. Darwin is quite welcome to all the assistance 
his theory can obtain from the similarity between the 
different families and genera of such organisms. 

Then Mr. Darwin reaches his strong point, in which 
he endeavours to make large capital out of the pre- 
sumed similarity between the embryo of a human 
being and a dog. I have elsewhere given my reasons 
for dissenting from this mode of argument, and I have 
sought in vain to discover that similarity between the 
two figures which he gives (vol. i. p. 13), and endea- 
vours to establish. To my mind they are very much 
like what they are intended to represent. Mr. Darwin 
is singularly unfortunate in his illustrations, for imnoe- 
diately afterwards he quotes from Huxley : * Without a 
doubt man is far nearer to the apes than the apes are 



122 FALLACIES OF DARWINISM. 

to a dog/ making the presumed similarity between dog 
and man a long way off after alL 

The next figure given by Mr. Darwin is Mr. 
Woolner's ear, with a slight point projecting from the 
inner margin of the helix. I have looked in vain 
for a specimen of * Woolner*s ear * since the appear- 
ance of Mr. Darwin's work, for upon that little point 
he jumps at once to the conclusion that men's ancestors 
had pointed ears, which they could cock up at pleasure^ 
like those of a skilfully cut dog. And this may be 
taken as a very fair example of the delusions which 
prevail throughout Mr. Darwin's book, for I will 
venture to say that a more doubtful deduction from 
a small fact was never before made except by Mr. 
Darwin himself. 

The semilunar fold, a structure which, in the upper 
Mammalia, is part of the apparatus for directing the 
tears from the lachrymal gland, is stated by homo- 
logical and analogy-loving anatomists to be the ruift* 
ment of the nictitating membrane of birds, a structure 
having muscles and other appendages, by which it is 
used for a very salutary purpose, and this is seized 
upon by Mr. Darwin to support his theory. It would 
be a really useful fact to theorise upon could he show us 
the living form in which the gradual change — for Mr. 
Darwin swears by the maxim Natura non facit saltum 
— had occurred from the nictitating membrane of the 
owl up to the semilunar fold of man and apes. But 
this he cannot do. Neither, as far as I am aware. 
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ean he carry it in the opposite direction below the 
fishes. 

The sense of smell, Mr. Darwin thinks, has been in- 
herited in an ' enfeebled and so far rudimentary con- 
dition from some early progenitor, to whom it was 
highly serviceable, and by whom it was continually 
used ; ' and this, continues Mr. Darwin, enables us to 
understand * how it is, as Dr. Maudsley has truly re- 
marked, that the sense of smell in man is singularly 
efiective in recalling vividly the ideas and images of 
forgotten scenes and places ; for we see in those ani- 
mals which have this sense highly developed, such as 
dogs and horses, that old recollections of persons and 
places are strongly associated with their odour.' 

I do not think it would be possible to find in the 
literature of our time so many erroneous statements, 
nor a deduction so grossly unsound as is shown in 
the above passage. First, it is not true to say that 
the sense of smell is ^ enfeebled or in a rudimentary 
condition in man.' No animal enjoys the sense more 
exquisitely or more adaptedly than man does ; and for 
this purpose he has a most beautiful and elaborate 
apparatus of turbinated bones, mucous membranes, and 
delicate nerves in myriads provided for him. He can 
indulge in all beautiful odours which constitute some 
of the greatest charms of life, and he is able, by appre- 
ciating disagreeable smells, to avoid the inhalation of 
vapours which would be injurious to his health. 

It is quite true that the olfactory nerve in man is 
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smaller than it is in animals, but then it has one 
remarkable peculiaritj, viz. that of containing a larger 
proportion of grey nervous matter than any other 
cerebral nerve. This grey matter is that part of the 
brain which psychologists and physiologists unite in 
fixing as the especial seat of thought, sensation, and 
the manifestations of the intellect 

One of the most celebrated writers on mental dis- 
orders of the present day, Griesinger, has described the 
human mind as commencing in the nerves of sense and 
terminating in the brain, having immaterial intelU- 
gence between the two* The sense of smell then in 
man is neither enfeebled nor rudimentary, and is most 
serviceable to him by whom it is continuously used. 
The wolf hunts its prey by scent, and its olfactory 
apparatus is adapted accordingly. Man uses the 
function in connection with the higher operations of 
intellect, and in him the apparatus is adapted to its spe- 
dal use. I certainly never heard of a horse exercising 
its sense of smell so as to recollect persons or places, 
though dogs undoubtedly do so. I was once driving 
a favourite old horse who stopped suddenly before a 
cottage where I had taken him frequently seven years 
previously. The sense of smell could have had 
nothing to do with the horse's recognition of the 
cottage in this case. 

Mr. Darwin considers the hairs scattered over 
the human body^ are the * rudiments of the uniform 
hairy coat of the lower animals.' But the supposition 
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is, if looked into, a very absurd one. Why, upon 
Mr. Darwin's theory, should man have hair upon his 
head, axillee, and other parts, if the peculiar disposi- 
tion of his hair were not an absolute specific character, 
and not one that is merely inherited ? Why should 
one portion of the human race be hairless and the other 
hairy? Surely, if the hairs on our body were in- 
herited from the lower animals, the naked savage ought 
to have retained the peculiarity in all its integrity. 
The fact of a human foetus in utero having no hairs 
upon the soles of its feet nor the palms of its hands is 
looked upon by Mr. Darwin as a significant fact, 
* because such is the case with the surfaces of all four 
extremities in most of the lower animals.' But Mr. 
Darwin forgets that hairs upon a man's hand or the 
sole of his foot would be an unnecessary incumbrance, 
and opposed to the beautiful design by which his 
structure is adapted to the purposes of his existence. 
Mr. Darwin's mind — and alas I those of his followers — 
is warped by the necessity of considering everything in 
human structure as the product of a theory which has 
never been proved. Then Mr. Darwin tells us that 
our * wisdom teeth ' are tending to become * rudimen- 
tary ' as we grow more civilised ; that black men have 
this tooth sound with three fangs because they live upon 
uncooked food, while civilised man uses his jaw less upon 
cooked soft food, and therefore his jaw grows shorter, 
which obliges Americans to remove some of the molars 
from the jaws of their children I But we do not pull 
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oat the molars of oar children in England, which fact', 
according to Mr. Darwin's statement, would make us 
less civilised than our American cousins I Such writing 
as this is not much calculated to support Mr. Darwin's 
theory. I pass over the * supra-condyloid foramen,' 
Professor Turner's rudimentary tail muscle, Luschka's 
* convoluted body,' and the homologies of the prostate 
gland, for these are points accepted by anatomists or 
rejected according to their Darwinian proclivities, and 
must be settled among themselves. That the vesicula 
prostatica, which has a distinct function assigned to it, 
should be considered * universally ' as the homologue 
of the female uterus, may or may not be true. If it 
be true, it speaks, I think, but poorly for the intellects 
of modem anatomists. 

Mr. Darwin concludes his first chapter by a sum- 
mary, in which he considers the homologies, the facts 
of development, and the rudimentary organs which 
we have just dealt with, ought to lead us ^ frankly to 
admit ' the community of descent of man and the 
inferior animals, and that to take any other view 
is * to admit that our own structure and that of all 
the animals around us is a mere snare to entrap our 
judgment,' and that * it is only our natural prejudice 
and that arrogance which made our forefathers declare 
they were descended from demigods which leads us to 
demur to this conclusion.' 

As these passages contain the essential points of 
Mr. Darwin's doctrine, they will receive fuller and 
more particular notice in the course of this work. 
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CHAPTER. XI. 

THE VARIATION AND NATURAL SELECTION 
ARGUMENT CONTINUED. 

Mental powers. — Mr. Darwin's opinion that in man and the lower 
animals there is no fundamental difference considered. — The emotions. 
— Animals hare pleasure, pain, happiness and misery, terror, sus- 
picion, courage, revenge, wonder, curiosity, imitation, attention, 
memory, imagination and reason. — Ijanguiige. — Mr. Darwin's 
erroneous notions about the songs of birds drawn from bird-fanciers. 
—Young birds not taught by their parents to sing. — Mr. Darwin's 
ideal monkey that laid the foundation of its language. — Self-con- 

. 0ciousnes8, individuality, abstraction. — General ideas pjissed over by 
Darwin, though considered by recent writers as making a complete 
distinction between man and animals. — Atoms of brain nut atoms 
of mind. — Belief in God. — Religion. — Lore of dog for master supposed 
by Darwin to be a distant approach to religious feeling. 

In Chapter II. Mr. Darwin commences his arguments 
and evidence to prove that there is no fundamental 
difference between the mental powers of man and the 
lower animals^ and that, just as the difference between 
the mental power of one of the lower fishes and one of 
the higher apes has been filled up by numberless stages 
or gradations, so the less interval of mental power 
between the highest ape and the lowest man has been 
filled up in a similar manner. In other words, he 
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means that from the mental power enjoyed by ascidians 
or fishes has sprung, by numberless efforts of evolation, 
the intellect, the reason^ and the moral sense of man. 
Mr. Darwin admits that the moral sense is much more 
developed in a Howard or a Clarkson, and the intellect 
of a Newton or a Shakespeare, than that of fk savage ; 
but he contends that they are ' connected by the finest 
gradations/ and ' therefore it is possible that they 
might pass and be developed into each other.' In the 
chapter under consideration Mr. Darwin confines him- 
self to the endeavour ^ to show that there is no funda- 
mental difference between man and the higher mammals 
in their mental faculties.' . 

And, first, as to the emotions. 

The lower animals feel pleasure, pain, happiness, 
and misery. Terror produces the same effect upon 
them that it does upon us. * Suspicion, the offspring of 
fear, is eminently characteristic of most wild animals.' 
Dogs have a variable amount of courage. Some 
dogs and horses are ill-tempered, and vice versa ; and 
these qualities are inherited. Animals are capable of 
revenge. Animals love their masters; and Rengger 
observed an American monkey carefully driving away 
the flies which plagued her infant ; and Duvaucel saw 
another washing the faces of her young ones in a 
stream. Monkeys have intense grief, and various 
anecdotes are told of their intelligence. All this is 
perfectly true, and is very pleasant reading. 

Then all animals feel wonder^ and many curiosity ; 
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and Mr. Darwin tells amusing anecdotes to prove 
this* 

Imitation is shown by parrots and some birds^ who 
learn other birds' songs. 

Attention is shown by cats watching mice ; and the 
fact that monkeys are more easily taught tricks if they 
are ^ attentive ' to their teacher. 

It is self-evident that an attentive monkey will learn 
more quickly than an inattentive one; and I think 
Mr* Darwin has altogether misapplied the patience 
of a cat when waiting for its prey, to that 'atten- 
tion' which is connected with intellectual advance- 
ment. 

Animals, then^ have Memory for persons and 
places ; and, as dogs, cats, horses, and birds have 
dreams, Mr. Darwin gives them Imagination also; 
and, to sum up, all animals possess a certain amount of 
Reason. 

Now it would be a waste of time to dispute all 
these propositions; with the exception of the last, 
I admit most of them freely. Mr. Darwin occupies 
more space in the discussion of Language ; and, as 
this is one of the great stumbling -blocks in his way, 
he is obliged to get over the difficulty by one of those 
enormous assumptions with which the book is full 
Animals, such as monkeys and dogs, are quoted as 
possessing means of expressing their wants by certain 
sounds. But why did Mr. Darwin confine himself to 
monkeys and dogs ? Why not quote the neighing of 
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the horse, the braying of the ass, the lowing of the oXj 
the cawing of the rook, the crowing of the cock, or the 
songs of birds ? There is^nothing more wonderfiil in 
the peculiar whine by which the dog tells you he 
wants to get out of the window than in the row kicked 
up by a pig which is shut out from its dinner or its 
young. Neither can I see anything in the argument^ 
often used, that articulate language is peculiar to man ; 
for I have a cockatoo which answers ' Yes, sir,' when 
I call the boy, much more clearly than the boy does 
himself. And it is quite certain that the language of 
animak among themselves is as perfectly understood 
as articulate language with us. 

But Mr. Darwin has put the question in its true 
light, when he remarks that the distinction consist? in 
the * large ' power which man has ' of connecting de- 
finite sounds with definite ideas.' It is in the word large 
which, in fact, consists the real difference ; for, when my 
cockatoo finds the servants at supper and the kitchen 
door is open, I often hear him, in a soft coaxing tone 
of voice, calling * Pretty fellow, pretty cock-a-too ' ; 
and the definite idea in cockey's mind is connected with 
tit-bits from the supper table. The definite sound is 
associated here with the definite idea. Man can con- 
nect the definite idea with the definite sound more 
* largely,' more comprehensively. He can exercise 
his higher faculties in a thousand different ways, so 
as to connect definite ideas with definite sounds ; and 
Mr. Darwin says this ^obviously depends upon the 
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development of the mental faculties.* It would have 
been more correct had Mr. Darwin said a ' higher ' 
development; for I by no means agree with that 
gentleman that the ^ development of the mental facul- 
ties ' depends upon the gradual evolution of higher 
from lower conditions, as he says language has ^ been 
slowly and unconsciously developed by many steps.' 
In support of this argument, Mr. Darwin has again 
made one of those plausible assumptions which are so 
common throughout his writings, and which, if ex* 
amined closely, utterly break down his own theory. 
He says (voL L p. 55) : * The sounds uttered by birds 
offer, in several respects, the nearest analogy to lan- 
guage, for all the members of the same species utter 
the same instinctive cries expressive of their emotions ; 
and all the kinds that have the power of singing exert 
this power instinctively ; but the actual song, and even 
the call-notes, are learnt from their parents or foster- 
parents,' 

This is altogether, as far as the latter clause in the 
quotation goes, an erroneous statement of facts. Mr. 
Darwin has drawn what he considers his proofs from 
the experience of bird-fanciers with poor birds in 
confinement. In such an unnatural condition young 
singing birds will learn the notes of other birds with 
which they associate ; but, if kept quite alone, they will 
sing their own natural song, as several who have 
tried the experiment assure me. 

But Mr. Darwin forgets, when he applies his 
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artificial facts to nature, that most birds, as a rale, onl;f 
sing during incubation. Take, for instance, the night- 
ingale. The songs of these birds will cease about 
the first week in June, when most of their eggs are 
hatched. The young birds never hear the song of 
their father I How, then, can it be said that he teaches 
them how to sing? Does the hedge-sparrow, or the 
water-wagtail, or the reed-warbler teach the young 
cuckoo its • call-notes ' ? Does the blackbird, or sky- 
lark, or grey linnet, taken from its nest by the bird- 
nesting schoolboy, never sing its natural song without 
being taught? I should be ashamed to ask these 
questions of any one versed in practical natural history. 
There is just as much truth in Mr. Darwin's state- 
ment about the song or the call-notes of birds as there 
is in that of Mr. Wallace, that young tom-tits are 
taught by their mothers how to build their nests. 
Who, looking at a nest of young birds with their 
mouths wide open to receive food, will for a moment 
believe the monstrous doctrine that they are at the 
same time undergoing education in singing and build- 
ing nests ? As to the origin of languages, Mr. Darwin's 
account puts us in mind of the bear and whale story in 
the first edition of the * Origin of Species,' but wisely 
left out in the later issues. He says, * As monkeys 
certainly understand much that is said to them by man, 
and as in a state of nature they utter signal cries of 
danger to their fellows, it does not appear altogether 
incredible that some unusually wise ape-like animal 
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should have thought of imitating the growl of a beast 
of prey, so as to indicate to his fellow-monkeys the 
nature of the expected danger. And this would have 
been thejirst step in the formation of a language.'* 

Mark also the tone of assumption used by Mr. Darwin 
in working out a case of such enormous importance : 
' It is not altogether incredible that some ape-like an- 
cestor should/ &c Why, it is absolutely essential to 
the case, which he afterwards formulates so positively, 
that the ape-like progenitor should be proved to have 
existed, and that it did actually imitate the growls of 
animals as warnings to its fellow-apeiform brethren. 

Self- Consciousness J Individuality^ Abstraction^ Ge^^ 
neral Ideas y &c., Mr. Darwin wisely passes over, for, 
as he says, they, according to recent writers, make the 
sole and complete distinction between man and the 
brutes. He thinks, however, that a dog when dream- 
ing after the chase, may be dreaming of the pleasures 
of the chase, and this would be a form of self-conscious- 
ness ; and also that a dog in whose mind his voice had 
awakened a train of old associations ' must have 
retained his mental individuality, although every atom 
of his brain had probably undergone change more 
than once during the interval of five years.' 

Surely Mr. Darwin does not seriously believe that 
the atoms of brain are atoms of mind ? and yet upon 
this assumption he does not hesitate to answer Dr. 
McCann's admirable strictures upon evolutionism, viz., 
'The teaching that atoms leave their impressions as 
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legacies to other atoms falling into the places they 
have vacated is contradictory of the utterances of eon* 
sciousnesSy and is therefore false ; but it is the teaching 
necessitated by evolutionism^ consequently the hypo- 
thesis is a false one.' * Physiology teaches us that the 
liver, no matter how often soever its atoms may have 
been changed in a series of years, will still secrete bile* 
The liver is the organ by whose means an immaterial 
power or force performs its duties. The material 
structure changes as often as it is ' used up.' The 
immaterial power or force being vital never changes, 
nor is diseased. So with the brain. The force which 
governs all mental operations — mind, in fact — is im- 
material and indestructible ; and thus by its means we 
know events which passed in our youth even in old 
age. It is not the material brain atom in which 
memory resides, but in the intelligence or mind, which 
is immaterial. The latter is the vital power or force 
which perceives, wills, directs. The brain atom is 
the material element which performs its function like 
the cell of the liver, and then passes away, and is 
replaced by fresh atoms. 

Mr. Darwin believes that animals, especially birds, 
have a sense of beauty y and I see no harm in admitting 
the possibility, but we must remember that our sense 
of beauty may be very different from that entertained 
by animals. 

* Anti'Darwinitnif 1869, p. 13. 
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Belief in God — Religion. Mr. Darwin thinks it 
probabUy with Mr. Tylor,' that dreams may have 
first given rise to the notions of spirits, and that a 
belief in spiritual agencies would easily pass into the 
belief in the existence of one or more gods. And 
he also thinks that the ^feeling of religious devotion 
is a highly complex one, consisting of love, complete 
submission to an exalted and mysterious superior, a 
strong sense of dependence, fear, reverence, grati- 
tude, hope for the future, and perhaps other elements^ 
And Mr. Darwin's thorough appreciation of religious 
devotion is further exemplified when he says : ^ Never- 
thelesS) we see some distant approach to this state 
of mind in the deep love of a dog for its master, 
associated with complete submission, some fear, and 
perhaps other feelings.^ And with this sentiment I 
pass on to the most difficult part of Mr. Darwin's task, 
viz., a consideration of his mode of reconciling his 
peculiar doctrines with the Moral Sense. 



Ekirly History of Mankind, p. 6. 
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CHAPTER XII. 

THE VARIATION AND NATURAL SELECTION 
ARGUMENT CONTINUED. 

The Moral sense. — ^The * I ought ' and the * I ought not' — ^Difficultly 
insurmountable to Mr. Darwin. — His ' probabilities.' — The moral 
sense acquired from ' social instincts.' — Mr. Darwin's four reasons 
considered. — Moral feelings acquired, according to MilL — ^Facts in 
support of this view. — Hunger called an * instinct ' by Darwin. — 
The illustration unsound. — Hunger a physiological event produced 
by a known cause. — Instinctive sympathies. — Mind or force, or 
both, lead the social community. — Cruelty of ignorant uneducated 
savages. — Its cause a want of education. — Communistic Socialism 
inferior to Socialism of Grorilla or other monkeys. — * Public opinion.' 
— Loose mode of argument. — Public opinion much higher than 
* instinctive sympathy.' — The grandest of all moral forces the 
result of reason, and not instinct. — Habit strengthening instincts 
considered and refuted. — Fundamental difference between Instinct 
and Reason. — Men reared like hive bees. — ^Mal Apropos illustration. — 
Least action. — Rev. Professor Haughton. 

The ^ I ought ' and the * I ought not ' are difficulties 
which I do not believe Mr. Darwin will ever over- 
come. He is quite sensible himself of these difficulties, 
but just as he saw means by which the human eye 
might be evolved from that which serves the purposes 
of vision in the lower animals — say the echinoderm or 
the lobster — so, with a determination which nothing 
can check, and a will which overcomes all difficulties. 
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he approaches the subject of the human conscience, 
albeit fully alive to the difficult task he undertakes ; 
for he knows full well that no animal in creation 
except man has a moral sense, and yet he has to prove 
that such an animal must have existed, or his whole 
hypothesis tumbles to the ground like a child's temple 
of cards. 

With such material before him it is quite clear 
that the argument can only be sustained by supposi- 
tions or assumptions of organisms which have passed 
away from the face of Nature and left no record behind 
— even in Nature's book of stone. Let us hear, how- 
ever, what are Mr. Darwin's probabilities. He begins 
with the following proposition : ^Any animal whatever^ 
endowed with well marked social instincts^ would inevi^ 
tably acquire a moral sense or conscience, as soon as its 
intellectual powers had become as well deoelopedy or 
nearly as well developed as in man^ 

In support of this * probable ' proposition Mr. 
Darwin has four reasons, upon which I will venture 
to make one or two comments. 

First. Social instincts lead an animal to take plea- 
sure in the society of its fellows, to sympathise with 
them, and to perform various services for them. 
Those services are definite or instinctive, or only a 
wish or readiness to aid their fellows; such feelings 
and services being confined to individuals of the same 
species or association. 
. Mr. Mill, the metaphysician, considers the moral 
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feelings to be acquired^ not innate ; which, of course, 
upsets Mr. Darwin's first * reason ' for the * probable ' 
supposition. That the moral feelings are acquired is, 
I think, at once proved by the fact that they exist as 
a rule more or less according to the nature or extent 
of education ; and it is one of the strongest arguments 
against Mr. Darwin's views that you cannot educate an 
animal up to a moral sense. There are vast numbers 
of our fellow-creatures whose mental culture has never 
been sufficient to develop the germ of moral feelings 
within them ; or the germ may have been laid and 
sprouted in early life under a mother's care, or that 
religious nurture which I hope will ever mark the edu- 
cation of our fellow-creatures, and again become lost 
by bad example and bad habits of life, which tend to 
make the sensuous supersede mental exercises. But 
the commission of some great crime will bring back 
into such minds the resemblance of that mother, or 
that spiritual teaching which has laid dormant even 
as though it had never existed. The most hardened 
criminal seldom fails to meet his doom with the contri- 
tion, remorse, and moral pain of a guilty Conscience. 
So far from the ' social instinct ' being the origin of 
a moral sense, or rather the cause of its development 
as argued by Mr. Darwin, I venture to state, without 
fear of contradiction, that the effect, according to 
human experience, is quite the contrary. Nothing 
tends more to deaden or obliterate the moral sense 
than the ^ social instincts ' as witnessed in our beer- 
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shops and the saloons of immorality and vice which 
disgrace large cities. On the other hand, it is the lone 
solitary man who lives among the inanimate things of 
creation in whom the moral sense becdtnes most highly 
developed; he who reads the book of nature and is 
led by her teachings from nature 'up to nature's 
God.' 

Secondlt/. Mr. Darwin maintains that when the 
mental faculties had become highly developed, dissatis- 
faction from unsatisfied instincts would arise ' as often 
as it was perceived that the enduring and always 
present social instinct had yielded to some other 
instinct at the time stronger, but neither enduring in 
its nature nor leaving behind it a very vivid impres- 
sion.' And this Mr. Darwin illustrates by * instinc- 
tive desires, such as that of hunger, which are in their 
nature of short duration, and after being satisfied are 
not readily or vividly recalled.' 

To begin with the illustration, I need not say to 
educated medical men that it is an unsound one. 
Hunger is not an instinctive desire. Physiologists 
know that it is physically produced by gastric juice 
having nothing to digest in an empty stomach. Mr. 
Darwin confounds the instinctive act of the new- 
born infant seeking its food from the mother's breast 
with the hunger which calls the instinctive act into 
existence ! both of which, I may say eii passant^ 
are beautiful instances of that design which Mr. 
Darwin and his Mowers so persistently repudiate. 
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Thirdly. Mr. Darwin says, * after the power of 
language had been acquired and the wishes of the 
community could be expressed, the common opinion 
how each member ought to act for the public good 
would naturally become to a large extent the guide to 
action. But the social instincts would still give the 
impulse to act for the good of the community, this 
impulse being strengthened, directed, and sometimes 
deflected by public opinion, the power of which 
rests, as we shall presently see^ on instinctive sym- 
pathy.' 

The history of barbarous or savage races does not 
much support Mr. Darwin's views, and I suppose we 
must look to them as the nearest approach to his race 
of ^ manlike animals.' Instead of the ^ social instinct ' 
acting for the good of the community, the facts we see 
are superior mind or superior force, or both combined, 
leading the social community, which the said superior 
mind or force most frequently treats with unbounded 
cruelty and tyranny. In fact the whole savage world, 
both in its past and present history, is a salient proof 
that the moral sense does not spring from social sym- 
pathies, but that it is a high and noble attribute of 
mind brought out or developed by mental and reli- 
gious education. We every day see bodies of men 
who, having opportunities of exercising the * social 
instincts ' to their utmost limits, display the total ab- 
sence of a moral sense by committing unbounded acts 
of cruelty, like the African Dahomey or the Parisian 
Commune. 




PUBLIC OPINION. 141 

It is quite certain that such deeds of monstrosity as 
we have recently seen under even the very boast 
of Socialism would not have been done by bodies of 
gorillas, or any other tribes of monkeys or animals 
who have not been * developed ' up to the acquisition 
of language, but who possess ^ instincts ' to perfection. 
I need hardly notice the loose way in which Mr. 
Darwin argues his subject when he talks of the power 
of public opinion being due to instinctive sympathy. 
These are the sort of phrases which he invents to cover 
the difficulties which must so frequently arise in 
defining the intellectual position of man's 'ape-like 
ancestors.' Public opinion may be of such a charac- 
ter in a community of monkeys, although we have no 
proof that such is the case. And such may, and 
undoubtedly is, the moving principle of action in the 
senseless bowlings of a political mob. But I look upon 
public opinion as something far higher than this. It 
is the grandest of all moral forces when exerted in a 
good cause, and the most dangerous and ignoble when 
used to further a bad one. In both cases, however, it 
is the result of the reasoning, and not of the instinctive 
powers. 

Mr. Darwin, who evidently believes that reason has 
been evolved by slow successive steps from instinct, 
may be excused for holding the doctrine that the 
power of popular opinion is due to instinctive sym- 
pathy; but in doing so he degrades the means by 
which some of the best and wisest changes in nations 
or dynasties have been effected. 
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But why put an impossible case to illustrate his 
theory ? The next passage tells us why. * Neverthe- 
less the bee, or any other social animal, would, in our 
supposed case, gain — as it appears to me — some 
feeling of right and wrong, or a conscience.' 
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In other words, if men were to be transmuted into 
bees and bees into men, the former would build their 
comb by instinct, the latter would raise their houses 
by reason. Men would cease to have a conscience 
and bees would gain one. All of which appears to me 
something very like a petitio principti. The illustra- 
tion is in another sense mal elpropos. Man's highest 
attainments— even those of the most gifted scholar or 
artist that ever lived — would fail in making by reason 
what the bee does by instinct. Without the aid of geo- 
metry and complex machinery man could not make a 
honeycomb; for it is one of the finest examples in nature 
of what is termed the principle of * least action ; ' that 
is to say, the greatest amount of space is gained by the 
least amount of material. Who or what made the bee 

• 

a geometer of the first class ? — and who or what made 
it able to carry out its architecture with infallible suc- 
cess ? Man, by the aid of reason, can work out the 
most difficult problems, and can base upon the prin- 
ciples so worked out the most delicate and beautiful 
works of art. But the young bee has no reason — no 
instruction — no scholarship — no, mathematical genius. 
A mere white grub becomes a winged insect, and this 
insect puts reason and mathematics and learning and 
genius on one side, and constructs its cell accord- 
ing to a law — that of * least action * — ^which must be 
Divine, inasmuch as it is the grand law upon which 
animal structure is built up, and by which animal 
structure performs its duties in the functions of life. 
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Men who are blinded by the gross materialistic 
doctrines of the new school, will not see or feel that 
the blind cannot lead the blind — that neither instinct 
nor reason can originate a mathematical law, how much 
soever the acuteness of the latter may lead him who 
possesses it to discover that which a greater mind than 
his has created. 

The Rev. Dr. Haughton has, by great toil and the 
exercise of a genius of a rare order, worked out the 
principle of * least action/ and has proved that it is a 
leading law in nature ; that it influences the motions of 
the planets round the sun ; that it is the basis of the 
law of refraction; that every muscle in the animal 
world is formed, fixed, and acts by its means; that 
every ounce of muscle in the human heart has during 
its action to use a force equivalent to raising 20 lb. ; 
and that by the principle of ^ least action ' this organ is 
made to perform this enormous work — as great as that 
done during the twenty minutes of the Oxford and 
Cambridge boat-race — for seventy, eighty, or a hun- 
dred years of human life.^ 

Mr. Darwin has a great many pleasing anecdotes 
to prove the sociability of animals — which, however, 
I fully admit, nor do I wish in the slightest 
degree to derogate from the interest those anecdotes 
must create ; but when he tells us at page 78 that 
dogs have something very like a conscience, I can 
only refer him to his own words at p. 73 : * It may be 

' Lecture at the Boyal Institution. 
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as well to premise that I do not wish to maintain that 
any strictly social animal^ if its intellectual faculties 
were to become as active and as highly-developed as 
in man^ could acquire exactly the same moral sense 
as ours/ 
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CHAPTER XIIL 

THE VARIATION AND NATURAL SELECTION 
ARGUMENT CONTINUED. 

Man's development. — Variation in Muscles : Professors Turner, 
Macalister and Wood upon. — Such Tariations probably the result of 
' least action/ — Mr. Darwin's opinion that this xariation is due to 
' reversion.' — ^Professor Haughton's opinion of Darwinism. — Reasons 
for believing in the principle of * least action/ as applied to variation 
in Muscles. — Mr. Wood's ' factor/ discovered. — Correlated variation, 
rate of increase, and natural selection considered. — Hair, Tail. 

On the Manner of Development of Man from some 

Lower Forms, 

Such is the heading of Mr. Darwin's fourth chapter. 
Haying, from data the most unsound, assumed that it 
is so, Mr. Darwin proceeds to tell us how it was done. 
And first — 

Man is a Variable Animal, That is to say, his 
organic structure is frequently found to vary from the 
normal type. It is quite true that no two men are 
quite alike in face or figure. And the same may be 
said of a flock of sheep, which the shepherd is said 
to recognise individually. It is quite true that Mr. 
Wood and Professor Turner, and Professor Macalister, 
and others not mentioned by Mr. Darwin, have found 
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the muscles of the human body to be different in 
shape, size, and attachment; and much Darwinian 
argument has been made out of those variations which 
are thought to be links in Mr. Darwin's chain, 
because they resemble some of the unvaried muscles 
of the lower animals. But it is quite certain that 
these authorities — and I admit they are high ones 
— have never told us that these variations in struc- 
ture have not fulfilled the functions allotted to 
them. It is quite possible that any deviation in the 
bony skeleton, so frequently the result of disease, may 
have rendered a different disposition of these muscular 
fibres necessary, and this may have been done upon 
the principle of 'least action,' and therefore be of 
great teleological significance. 

Mr. Darwin admits that we are in all cases very 
ignorant of the causes of variability, and this very 
ignorance gives some plausibility to the suppositions I 
have given above ; for upon the great law of * least 
action ' our knowledge is still in its infancy, and its 
growth must necessarily be slow in an age when Dar- 
winism is permitted to supersede the exalted principles 
of teleology, which are at once the wonder and de- 
light of those students of nature who are content to limit 
their speculations within the range of human reason. 

Mr. Darwin passes from a consideration of the 
moral sense to * the manner of development of man 
from some lower forms,' and again he begs the question 
in opening the fourth chapter : ' We have seen in the 

X.2 
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Jly friend Jlr. Wood concludes his investigations 
into the numerous instances of muscular variation 
with the following — what Mr. Darwin calls piquant — 
remark : — ' Notable departures from the ordinary type 
of the muscular structures run in grooves or directions 
which must be taken to indicate some unknown factor 
of much imjKirtance to a comprehensive knowledge of 
general and scientific anatomy.' 

Mr. Darwin believes that this ' unknown factor ' is 
reversion to a former state of existence. He places 
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the muscles, in fact, in the same category as the now 
hackneyed bars on the pigeon's wing. That such an 
argument is untenable a moment's consideration wiU 
render evident. Bars on pigeons' wings, stripes on 
asses' legs, feathers on peacocks' shoulders, and such 
like phenomena, may or may not be instances of * re- 
version,' but they have nothing whatever to do with the 
mechanical actions of the human body. Mr. Wood's 
variations, on the contrary, refer to a similarity between 
certain muscles on the human neck, shoulder, and 
chest, as perceived by him in the dissecting-room of 
King's College, and the homologous muscles of certain 
animals, such as the hyaena, deer, polecat, genette, 
coati, and marmot. And these muscles have distinct 
and unalterable functions in the economy to perform. 
The explanation of Mr. Wood's factor appears to me 
perfectly intelligible by the law of * least action.' 
Professsor Haughton — whose sarcasm Mr. Darwin, at 
p. 129, vol. i., innocently takes for reality — writes me 
word : ' If I can predict the positions of sockets and the 
prominences of bones, and the muscles required to 
move them, from principles of geometry, then it seems 
to me that the arguments in favour of descent of 
animals from a common ancestor y derived from simi- 
larity of skeletons and muscles, will fall to the ground ; 
because the arrangement of bones and muscles must be 
similar, if they have to do similar work in the most 
perfect way.' Now, admitting the truth of this — and 
its truth is self-evident — it follows that the variations 
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found in the human muscles, as described by Mr. Wood 
and others, depend upon abnormities of the skeleton. 
•In a perfect skeleton muscles must be typically- 
normal and perfectly adapted to their work ; but if a 
man has an abnormally-formed skeleton, the result of 
ancestral disease — and such are of daily occurrence — 
it is self-evident that the muscles which are attached 
thereto would not perform their functions correctly. 
Therefore Nature, on the principle of * least action,' 
steps in and adapts the muscular structure in a manner 
best fitted to perform its work, modifying it in this 
or that animal according to the special necessity 
of the case. A muscular structure of typical for- 
mation would be abnormal on a skeleton whose 
bones have been shortened or lengthened, or whose 
tuberosities have been driven apart or drawn nearer 
to each other by rickets in a man's ancestor ; 
for Mr. Darwin does not deny that abnormities of 
structure so produced are hereditary. Therefore I think 
that Mr. Wood's factor is easily pointed out ; and it will 
be no answer to my position that the skeletons of such 
subjects * appeared ' to be of the usual normal cha- 
racter. A very short deviation from typical form 
would be sufficient to call the principle of * least action ' 
into play ; so that in one case you liave a muscle on the 
plan of a long-necked animal (fallow-deer), in another 
on that of a short-necked mammal (hedgehog). This 
view of the matter amounts almost to certainty when we 
reflect that it has a sound logical basis ; while the idea 
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of * reversion ' of structures, which were formed and 
adapted to perform distinct and different functions, is, 
to say the least of it, very problematical. And the 
theory I have set forth answers at once Mr. Darwin's 
statement that, * if a man is descended from some ape-like 
creature, no valid reason can be assigned why certain 
muscles should not suddenly reappear, after an interval 
of many thousand generations, in the same manner as 
with horses, asses, and mules, dark-coloured stripes 
suddenly reappear on the legs and shoulders afler an 
interval of hundreds or, more probably, thousands of 
years.' 

* Correlated Variation,' * Rate of Increase,' and 
* Natural Selection,' are the three heads under which 
Mr. Darwin continues his observations upon physical 
development in Chapter IV. A very few remarks 
upon these headings wiU be sufficient At page 134 
there is a characteristic instance of Mr. Darwin's false 
mode of reasoning : ^ If we look to an extremely 
remote epoch, before man had arrived at the dignity of 
manhood he would have been guided more by instinct 
and less by reason than are savages at the present 
time.' Mark the suppositions, which in this passage 
ore taken as facts : man's ^ early ancestor,' and his 
gaining reason by evolution from instinct; for, if the 
passage means anything, it is that man, in that early 
period of his history, had more instinct than reason- 
that the latter, in fact, was subordinate to the former ; 
and then it was that our ancestors would not have 
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committed infanticide ; inferring, of course, that man's 
mental development has been from the good to the 
bad. Our ancestors, says Mr. Darwin, would have 
had, in those halcyon days, no ^ prudential restraint from 
marriage, and the sexes would have freely united at 
an early age.' And then immediately the fact strikes 
him that the human race ought to have been immensely 
more numerous than it is now ; therefore ^ the pro- 
genitors of man would have tended to increase rapidly, 
^ but checks of some kind, either periodical or constant, 
must have kept down their numbers even more severely 
than with existing savages.' What these checks were 
Mr. Darwin, of course, cannot tell ; and it would be 
indeed surprising if he could, considering thkt the ape- 
like progenitors and their instincts, and early mar- 
riages and rapid increase, are all mere unfounded 
images of his own fertile imagination. 

I need not say much here upon * natural selection.' 
Mr. Darwin himself has modified his views upon the 
subject ; and, as stated before, Mr. St. George Mivart, 
in his * Genesis of Species,' has utterly demolished its 
pretensions as a basis of scientific truth. One or two of 
Mr. Darwin's peculiar views may, however, be noticed. 
At p. 144 he tells us that ^ the free use of the arms and 
hands — partly the cquse and partly the result of man's 
erect position — appears to have led, in an indirect 
manner, to other modifications of structure.' First, it 
reduced his canine teeth, for the use of clubs and 
stones in fighting would leave less to do for the teeth. 
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and they would decline accordingly ; and then the jaws 
would follow suit ! 

Did Mr. Darwin or any other naturalist ever see an 
ape throw a stone ? Waterton long since proved that 
they never could and never did throw stones. Therefore 
our ancestor had the ape's canines after he began to 
throw stones. We are getting by degrees most valuable 
evidence about our venerable predecessor. On the 
same page (144) we are told that as the jaws and teeth 
became reduced in size the skull began to enlarge. 
Happy ancestral fact I — and then the brain would^ 
with the increased activity of the mental faculties, due 
to the civilising process of using clubs and throwing 
stones, ^ almost certainly have become larger ' ; by 
which he means us to believe that the faculties came 
first and the brain afterwards 1 With singular incon- 
sistency, Mr. Darwin says that the well-fed and con- 
stantly ^jaw-using' tame rabbit has a smaller brain 
than the wild one, because its intellects, instincts, and 
senses are less used. And on the opposite page he 
informs us that ^ lop-eared rabbits ' have the bones on 
the two sides of the head * dragged ' out of propor- 
tion to each other. I should very much rather venture 
an opinion that an original variation from disease of 
the bones of the head and face had caused the ear to 
* drop,' than accept Mr. Darwin's solution. 

The elephant and rhinoceros are now almost hairless ; 
but the woolly rhinoceros existed in the Tertiary geolo- 
gical epoch; and the mammoth discovered in the 
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eternal ice of Siberia was covered with hair. Mr. 
Darwin considers that their descendants have been 
deprived of their hair by exposure to heat. He 
ignores the teleological meaning contained in the fact 
that the elephant in India is more hairy in elevated 
and cool districts than his brother in the lowlands^ and 
quotes it in support of his theory. Then he jumps to 
the inference that man was divested of his hair by 
living aboriginally in some tropical land— before, how- 
ever, he was evolved into an erect being. And then 
he knocks the inference down, because he is met with 
the difficulty of hair upon the head of man ; and other 
primates, even in hot regions, have the upper surface 
thickly clothed with hair ; and he finishes the paragraph 
by offering his opinion that man, or rather woman, 
became divested of hair for ornamental purposes! 
Having thus finished the hairy difficulty, Mr. Darwin 
manfully grapples with the taiL What did our ancestor 
do with his tail? Did this go for ornamental pur- 
poses? Considering that some apes and even shep- 
herds' dogs are tailless, this explanation would not do ; 
and, although Mr. Darwin gets a few cnmibs of comfort 
from Dr. Murie, who found nine or ten caudal vertebrae 
in a young monkey, which altogether were only one- 
eighth of an inch in length, and three of them, being 
embedded^ therefore resembled the sacral vertebrae of 
man, yet, after careful consideration, and admitting 
that no explanation has * ever been given of the loss of 
the tail by certain apes and man ' {sic)y he gives up the 
matter as one beyond the ken of his intellect 
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CHAPTER XIV. 

THE VARIATION AND NATURAL SELECTION 
ARGUMENT CONTINUED. 

The DevelopmeDt of the Intellectnal Faculties. — Great gtilf to pass. — 
No link. — Mr. Darwin's views.— The 'affinities and genealog^y of 
Man.' — Man descended from the Ape, and an animal like the larra of 
Ascidian. — The principle of like action being performed by similar 
means, ignored by Darwin and his disciples. Unity of human race 
essential to Darwinism; not the unity of the Mosaic account. — 
No remains erer found of animal intermediate between Man and Ape. 
— Time required for Darwin's evolution quite upsets his theory. — Mr. 
Darwin's parallel between Ant and Coccus. — Instinct and Reason. — 
The distinction laid down clearly by the * Quarterly Review.' 

Mr. Darwin has now^ in the pursuit of his subject, a 
wider gulf to pass^ and he has still no intermediate link 
to give plausibility or coherence to his subject. The 
^ ape-like ancestor ' is a creature of the imagination. 
His varied progress, as shown in Mr. Darwin's ima- 
ginary history — in which he lost his canine teeth from 
the disuse which the more intellectual faculty of using 
clubs and throwing stones gave him ; and, again, had 
his skull enlarged, because he used his canine teeth 
less^ and which so gradually assumed human shape; 
his evolution, in fact, from ape to man, with its ten 
thousand variations — are all to be given credit for 
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before the ground can be cleared to trace his mental- 
development. Unfoilunately, this imaginary part of 
the history is not only the most important, but it is 
one which it is incumbent upon any theorist to prove, 
or at least to give evidence of its probability, before he 
has a right to attempt by such means the solution of an 
issue so vast and important. 

But nothing stops Mr. Darwin. Without a shadow 
of evidence that such a transmutation ever did take 
place, he rushes at once into the contest, and again brings 
* natural selection ' to the fore, with the old argument 
that, because the improvement of the intellect must 
have been of high importance to apes and man's * ape- 
like progenitors,' therefore they must have been ad- 
vanced and gradually perfected by natural selection... 
One of his principal arguments in support of this view 
is taken from the altogether unproved and unsound 
position that it is through ^ their arts, but not con- 
clusively, that civilised man has supplanted barbarous 
nations.' If the triumph of the strong over the 
weak, the persecution of designing settlers, the use of 
ardent spirits, the introduction of exhausting and ex- 
terminating diseases, are what Mr. Darwin means, I 
quite agree with him ; but the arts of mankind are not 
to blame. Rather are such results due to the want of 
healthy moral feelings ; the exercise of bad passions, 
unchecked either by education or religion. Man with 
his passions unbridled, and his moral sense uncul- 
tivated, is a worse and more dangerous animal than 
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any not endowed with reason. And it is such men as 
these who persecute, kill down, and utterly destroy 
the savage, tt is not the art which makes the gun, 
nor the ' fire-water,' nor the gunpowder, nor the sword, 
but the ill-directed intelligence of the mind by which 
they are wielded, which exterminates the savage. 

In Chapter VI. Mr. Darwin arrives at the * affinities ' 
and genealogy of man, in which he includes what may 
be termed the culmination of his subject. He main- 
tains the theory that man was not only descended from 
an ape, but he carries his pedigree down to the lowest 
of the Invertebrata, the larva, or an animal like the 
larva, of an Ascidian Mollusc. 

The remaining part of the volume is occupied with 
what ought to have been a separate publication, follow- 
ing his last work, — what he terms * Selection in Relation 
to Sex.' 

I propose, before examining this part of the subject, 
to deal with the views entertained in Chapter VI. 

As I have over and over again remarked, the most 
remarkable error which pervades the whole of Mr. 
Darwin's speculations upon the origin of species, and of 
those who support his views, is the persistent negation 
of the self-evident fact that like action — movement, 
development, in fact, all similar functions of animals — 
must necessarily be performed by similar means, whether 
the subject be a man, a monkey, a bird, or a fish. A 
certain end has to be gained, whether it be running, 
walking, jumping, flying, or swimming. A living 
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body has to be propelled forward, through different 
media — on the ground, through the air, up a tree, or 
through water. K exceptional cases rise up in which 
the method of doing this be varied, the Darwinian im- 
mediately assiunes that such variation is a proof of 
descent from a common ancestor. He ignores the great 
fact that, unless Nature stepped in with her compen- 
sating power, the automatic movements of the animal 
machine, so altered by variation or disease, would be 
stopped. Just apply the normal muscles of a deer or 
a hedgehog to the skeleton of a tiger, a monkey, or a 
man, and none of those animals would be able to move 
a step. So it is that, if the normal distance be altered 
by disease or variation between the origin and insertion 
of a particular muscle, then the compensating power of 
nature would be set up, and a muscle, after the pattern 
of a deer, or hedgehog, or rabbit, would be formed. 

Mr. Darwin and his followers, misconceiving what 
has taken place, call such a changed muscle an in- 
stance of ^reversion' from our ancestor thousands 
of generations ago ; making a demand upon our 
credulity ten times greater than any which is done 
by the doctrine of special creation. Thus does Mr. 
Darwin fall into grievous and fundamental errors. 
In the first two pages of Chapter VI. he tells us — 
' Man is liable to nmnerous slight and diversified 
variations, which are induced by the same general 
causes, and are transmitted in accordance with the 
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same general laws as in the lower animals/ Now, I 
ask, what are these variations ? What are the ' same 
general causes ' ? Where the proof of transmission ? 
The answer to the first question depends in some 
measure upon the undecided question of the unity or 
multiplicity of the human race. The latter theory 
would, of course, be utterly destructive to Mr. Darwin's 
hypothesis. Therefore he struggles manfully to prove 
the truth of the former. Let us admit, simply for the 
sake of argument, that the varieties or races of men are 
of one species, and descended, according to Mr. Darwin's 
theory, from a common ancestor. Such an admission 
must not be confounded with the Mosaic account that 
Adam and Eve were specially and distinctly created by 
God. Mr. Darwin means no such thing. He repudiates 
special creation with almost as much vehemence as does 
Mr. Herbert Spencer ; but with this part of the subject 
I have nothing to do in this work, inasmuch as I cannot 
in a scientific enquiry offer evidence not derived from 
scientific sources. But let us admit, for the sake of the 
argument, Mr. Darwin's unity of the human race. This 
race must have had a beginning, and assuredly has a 
history. Its beginning, upon Darwinian hypotheses, 
must have extended over vast periods of time, because 
there must first have been evolved a race of beings higher 
in the scale than monkeys ; and this race again must 
have gone on varying ; and being naturally selected, 
and varying again, have become more and more 




160 FALLACIES OF DARWINISM. 

intelligent, until it reached the condition of the lowest 
known form of humanity. But Mr. Darwin justly says 
that the difference physically, and more especially men- 
tally, between the lowest form of man and the highest 
anthropomorphous ape is enormous. Therefore the time 
—which in Darwinian evolution must be almost incon- 
ceivably slow — must have been enormous abo during 
man's development from the monkey. The chance, 
therefore, of some of these variations being found in 
the different gravels or fresh-water formations above 
the tertiaries must be very great. And yet not one 
single variation, not one single specimen of a being 
between a monkey and a man has ever been found ! 
Neither in the gravel, nor the drift-clay, nor the fresh- 
water beds, nor in the tertiaries below them, has there 
ever been discovered the remains of any member of 
the missing families between the monkey and the man, 
as assumed to have existed by Mr. Darwin. Have 
they gone down with depression of the earth's surface, 
and are -they now covered with the sea? If so, it is 
beyond all probability that they should not also be 
found in those beds of cotemporary geological strata 
which have 7iot gone down to the bottom of the sea ; 
still more improbable that some portions should not be 
dredged from the ocean's bed, like the remains of the 
mammoth and rhinoceros, which are also found in 
fresh-water beds and gravel and drift I The time 
since these mammals lived on earth is immense, and 
yet they must have preceded man's ancestors, so-called. 
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for no vestige of the latter are found with them. The 
remains of man and man's handjwork have been 
discovered in beds of gravel and buried on the borders 
of lakes ; and speculators, upon his ' antiquity ' as a 
denizen of earth, say that he lived in remote ages, 
known as the Bronze and the Stone ages, when he 
made arms of flint, or forged bronze for the purposes 
of life. But the celebrated Neanderthal skull, about 
which so much has been said, belongs, confessedly, to 
this remote period, and yet presents, although it may 
have been the skull of an idiot, immense differences 
from the highest known anthropomorphous ape. And, 
in considering this fatal gap in Mr. Darwin's theory, 
it must be again called to mind that the intermediate 
forms must have been vast in numbers. Mr. St. 6. 
Mivart believes that changes in evolution may occur 
more quickly than is generally believed ; but Mr. Darwin 
sticks manfully to his belief, and again tells us Natura 
nonfacit saltum. 

The change in the ape's skull, which was necessary 
to allow his canine teeth to diminish, from want of 
work in tearing his enemies, and the skull to enlarge, 
by reason of such less use of the jaws, must alone, upon 
Mr. Darwin's principle, have taken vast time to effect ; 
and, granted that some of the other changes may have 
been correlative, yet, remember that you have to 
convert the four-handed ape into an erect man; a 
screaming baboon into an articulating, speaking being ; 
brutal instinct into reason, will, conscience; a thing 
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that perisheth into that which believes in Grod, and 
whose soul is immortal^ — the time, I say, to do all 
this, according to evolution, must have been immense. 
The changes must have occurred among vast tribes, 
not in isolated pairs , and yet we have no evidence in 
the present, no voice in the stone book of the past, 
not one single footmark in the remains of bygone ages, 
not one tittle of evidence to justify man in his pride 
and presumption in attempting to bridge over the im- 
passable gulf between the howling monkey and the 
being who, we are told, is formed in the image of 
his God. 

Where, again I ask, are Mr. Darwin's variations? 
Where his causes ? Where lus proof of transmission ? 

Again, on p. 185; voL i., Mr. Darwin tells us : * Man 
tends to multiply at so rapid a rate that his offipring 
are necessarily exposed to a struggle for existence.' 
But if man had existed on the earth as long as Mr. 
Darwin considers necessary to transmute him from an 
ape, up to the far-off time when his remains prove 
him to have lived unaltered from his present con- 
dition, surely he must have existed now, in spite of all 
* struggles,' in much vaster numbers than he really 
does. At p. 135 he tells us: * The slowest breeder of 
all known animals, namely, the elephant, would in a 
few thousand years stock the whole world.' But he 
gives eons of time for man to have increased to his 
present numbers ! How is this ? Every advancement, 
physical or mental, must, according to Mr. Darwin's 
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theory of natural selection, have been for the good of 
the individual, and so have gradually, but certainly, 
reduced his enemies and given him more power on 
earth. The struggle for existence would, therefore, 
have grown less pari passu with man's increasing in- 
telligence, and the obstacles to his progressive increase 
proportionately removed. And yet the world is now 
far, very far from being filled with human beings. In 
these islands we are increasing rapidly ; for the census, 
just completed, for 1871 shows a population in Ei^land 
and Wales of 22,704,108, as against 20,066,224 in 
1861, being an increase of 2,637,884 in ten years. As 
ape-like men could not be expected to build ships and 
emigrate, they must have increased enormously, for a 
union of brute force and the worst part of reason would 
have given them an immense superiority over their 
unfortunate conquerors, who could only boast of quali- 
ties brutal ; as they used their jaws less in slaying their 
enemies, and clubs and stones more, they must soon 
have become masters of the field and increased with 
great rapidity. Well, an age or two passes away, and 
some of this ape-like community have varied further 
in the human direction. But then, did their increase 
of reasoning powers and man-like attributes make 
them more brutal ? And did they murder all those 
who were not so intelligent as themselves ? Or did 
the * residuum ' take a retrograde line and vary down- 
wards towards the Ascidian molluscoid ? One of these 
alternatives must have been the consequence of the 
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ape-like ancestors' progress, and I leave those who 
believe in Darwinism to solve the difiBcultj. 

Mr. Darwin denies that man has a right to a sepa- 
rate position in the animal kingdom, because he has 
demonstrated that the difference between his mental 
powers and those of the infeifior animals is onlj one of 
degree, and not essentially of such a different nature 
as to exclude the possibility of the higher human intel- 
lect having been evolved from the lower animal in- 
stincts. It is impossible to argue with any one who 
jumps to such conclusions as this, and yet Mr. Darwin's 
works are full of assumptions as groundless. He illus- 
trates his position thus: — The female coccus insect 
attaches itself, when young, by its proboscis to a plant, 
sucks the sap, but never moves again ; it is fertilised 
and lays eggs, and this is its whole history. 

On the other hand, to describe the habits and mental 
powers of a female ant would require, as Pierre Huber 
has shown, a large volume. Therefore, as these insects 
belong to the same class, why separate man from the 
animal world, in which the difference is not so great 
as between the coccus and the ant ? Now here Mr. 
Darwin commits a grand and fundamental error. Grant- 
ing that some of the tales told about the ant are true — 
and I am quite sure that many of them are not — it 
does nothing which entitles it to rank as a reasoning 
animal. The coccus has a destiny, and so has the ant, 
and each is endowed with instincts fitting for the con- 
ditions of its existence. It is quite as wonderful that 
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the coccus should have the peculiar instinct which is 
necessary for its existence — eating and breeding — as 
that the ant should be endowed with instincts suited 
for the same ends in its peculiar position. The great 
mistake made by Mr. Darwin is identifying reason-like 
attributes in animals with the reasoning faculties of 
man, and confusing the same with instinct, from which 
it entirely differs. At this moment there is a cow in the 
meadow in front of my garden which is bringing up a 
lamb as its own ofispring. It allows the lamb to suck 
and gambol with it and jump upon its back when lying 
down, and it protects it from harm, as though it were 
really its own offspring. All this is done by instinct. 
Had the beast possessed reason, it would have been able 
to have compared the lamb with former calves — or, 
like Mr. Wallace's tom-tits, it ought to have inherited 
the knowledge that lambs were not calves. Again, the 
lamb ought to have been in the same position. Why 
did it not inherit the power of comparing a cow with 
its own mother, instead of showing the former all the 
attachment it would have done had the latter not died ? 
All that Mr. Darwin or Huber tells us of ants merely 
shows a * reason-like ' intelligence, which is, however, 
quite distinct from reason. Were it otherwise, accord- 
ing to Mr. Darwin's own principles, ants ought long 
since to have been evolved into a much higher grade 
in the scale of existence. But, in reality, there is 
nothing extraordinary in the mental qualifications of 
the ant in the line of reasoning power. It throws up 
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its hills and brings out its eggs into the sun on the 
same spot from which they have been swept away in 
the gravel walk the previous day. Go on destroy- 
ing them, as the gardener must, for twenty years, the 
creature cannot reason upon the fact. Its instinct tells 
it that the eggs must be carried out into the sun. 
Had it reasoning power, it would gain by comparing, 
by experience, in fact, and would carefully avoid those 
spots where the nests had been so ruthlessly destroyed 
before. All the stories about aphides being treated as 
milch cows are myths, the result of inaccurate observa- 
tion. 

Again, take the spider. Watch a young spider spin 
its web, and you will observe as great an amount 
of reason-like intelligence and instinct as you do in the 
ant. Were* the spider's web to be built by a reasoning 
animal it could not be more correct in mechanical prin- 
ciple. It is trifling with one's credulity to say that the 
young spider has been taught by its parents to fix its 
points of support, throw out its radii of lines from the 
centre of the web, and then form a net by making a 
series of eccentric circles, all of the same distance from 
each other. Well, if not taught, this structure must 
have been formed by instinct^ and that instinct must be 
guided by a reasoning power exterior to the animal. 
Therefore I say Professor Owen was perfectly right in 
separating man from all other animals, and placing him 
in a kingdom by himself, although Mr. Darwin says 
the grounds upon which his classification Is based have 



IKSTINCT AND REASON, 107 

' not been accepted, as far as I am aware, by any natu- 
ralist capable of forming an independent judgment' 

In a very able review of Mr. Darwin's * Descent of 
Man/ in the * Quarterly Review ' for July 1871, the 
subject of instinct and, reason is forcibly illustrated. 
I extract the following : — 

^ Altogether we may clearly distinguish at least six 
kinds of action to which the nervous system ministers : — 

' 1. That in which impressions received result in 
appropriate movements, without the intervention of 
sensation or thought, as in the cases of injury. (Reflex 
action.) 

* 2. That in which stimuli from without result in 
sensations, through the agency of which their due 
effects are wrought out. (Sensation.) 

* 3. That in which impressions received result in 
sensations which give rise to the observation of sensible 
objects. (Sensible perception.) 

'4. That in which sensations and perceptions con- 
tinue to coalesce, agglutinate, and combine in more 
or less complex aggregations, according to the laws of 
the association of sensible perception. (Association.) 

* The above groups contain only indeliberate opera- 
tions, consisting, as they do at the best, but of mere 
presentative sensible ideas, in no way implying any 
reflective or representative faculty. Such actions 
minister to and from instinct. Besides these we may 
distinguish two other kinds of mental action, viz. : — 

* 5. That in which sensations and sensible perceptions 
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are reflected on bj thoughts and recognised as our own, 
and we ourselves recognised bj ourselves, as aiFected 
and perceiving. (Self-consciousness.) 

* 6. That in which we reflect upon our sensations or 
perceptions, and ask what they are and why they are ? 
(Reason.) 

^ These two latter kind of actions are deliberate 
operations, performed, as they are, by means of repre- 
sentative ideas, implying the use of a reflective repre^ 
sentative faculty. 

' Such actions distinguish the intellect, or rational 
faculty. Now we assert that possession in perfection 
of all the first four (presentative) kinds of action by no 
means implies the possession of the last two (represen- 
tative) kinds. All persons, we think, must admit the 
truth of the following proposition : — 

*Two faculties are distinct, not in degree, but in 
kind, if we may possess the one in perfection without 
that fact implying that we possess the other also. 
Still more will this be the case if the two faculties 
tend to increase in an inverse ratio. Yet this is the 
distinction between the instinctive and the intellectual 
parts of man's nature. 

'As to animals, we fully admit that they may possess 
all the first four groups of actions — that they may 
have, so to speak, mental images of sensible objects, 
combined in all degrees of complexity, as governed by 
the laws of association. We deny to them, on the 
other hand, the possession of the last two acts of mental 
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action. We deny them, that is, the power of reflect- 
ing on their own existence, or of enquiring into the 
nature of objects and their causes. We deny that they 
know that they know, or know themselves in knowing. 
In other words, we deny them Reason. 

^ The possession of the presentative faculty in no way 
implies that of the reflective faculty ; nor does any 
amount of direct operation imply the power of asking 
the reflective questions, before mentioned, as to *^ What " 
and " Why." ' 

Since the above was written. Professor Huxley has, 
in an article in the * Contemporary Review,' treated 
the above remarks as ' eccentric ' and unsound psycho- 
logy and physiology. The able Reviewer is, I feel 
confident, quite able to answer Professor Huxley. 




170 FALLACIES OF DABWINISM. 



CHAPTER XV. 

THE VARIATION AND NATURAL SELECTION 
ARGUMENT CONTINUED. 

Catarhine and Platjrhine Monkeys. — ^Mr. Darwin's necessity for select- 
ing the former in man's pedigree. — Structural difference in teeth, 
tails, and tendons. — Professor Owen on the dental differences of 
Monkeys and Man. — Teeth formed in reference to man's speech. — 
Microscopic structure. — Difference in Apes and Man. — Difficulties in 
Evolution and Natural Selection on this point insurmountable. — Mr. 
Darwin's twelve small and unimportant points of re^ewt^/awce between 
Man and the higher Apes considered. — The teleological plan. — 
Fossil Monkeys. — Fourteen species known. — Bonnet Monkeys. — 
Apes. — Cebus. — Higher cranial development — The so-called An- 
thropoidal Apes. — Human and monkey hair. — Man's descent from 
the Invertebrata. — Larva of Ascidian.— ilfbrfiw operandi of God in 
Creation. — Reflections. 

Mr. Darwin's reasons for selectiDg the old world or 
Catarhine group of monkeys as the ancestors of man, 
to the exclusion of the new world or Platyrhine group, 
would a priori require no explanation, for the latter 
would not suit his purpose at all, having an extra pre- 
molar and long tail to get rid of, which would rather 
have confused his calculation. Then, the old world 
monkeys, as their name implies (Catarhine) have a 
thinner septum between the nostrils, and therefore less 
matter to be evolved than the new world or Platy- 
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rhine, with their broad septa, would have had. In 
fact, the latter have evolved too much, too many pre- 
molars, too thick nasal septa, and tails altogether out 
of due proportion. 'Therefore, it would ba against 
all probability to suppose that some ancient new world 
species had varied, and had thus produced a man-like 
creature, with all the distinctive characters proper to 
the old world division, losing at the same time all its 
own distinctive characters.' And * therefore,' contends 
Mr. Darwin, * there can consequently ' (tlie italics are 
mine) ' hardly be a doubt that man is an offshoot from 
the old world Simian stem, and that, under a genea- 
logical point of view, he must be classed with the 
Catarhine (thin nasal septa) division.' 

The reader will at once see the force of the argu- 
ment that Mr. Darwin would have had less difficulty 
as to structure to get over in adopting the old world 
monkeys as our ancestors, by reading the following 
table of the teeth in each group and in man : — 

Inclson. Canines. Premolars. Molan. 
New World Monkey (Platyrhine) .8 4 12 12 

Old World Monkeys (Catarhine) .8 4 8 12 

Man 8 4 8 12 

Thus the new world monkeys have four more teeth 
than the old, or than man. But the little well-known 
marmoset, which is a new world Platyrhine, has the 
same number of teeth as the Catarhines and man, only 
they are arranged differently, thus : — 

Incisors. Canines. Fremolan. Molars. 
8 4 12 8 
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having four true molars less than its Congeners. The 
tendons of the hands^ as shown by Professor Haughton, 
are distinctly and structurally diiFerent in the old and 
new wo];'ld monkeys : see Ins illustration in ' Lectures 
on Least Action.' But let us take Mr. Darwin's line 
for the present, viz., the Catarhine or old world 
monkeys, and note, although the teeth are similar in 
number, what difference they exhibit in form and 
microscopical structure. 

It must not be assumed that because the teeth in 
man are the same in number as those of the old world 
monkeys, that they are necessarily in other respects 
like them. They differ remarkably, and so do the 
teeth of numbers of mammals, some of them low down 
in the scale, who have the same number of teeth as 
man ; their nearest allies having many less. The 
monkey's teeth are not placed regularly, like those in 
the human subject, and there is an interval between 
the upper incisors and the canine teeth. The monkey's 
teeth have proportionately larger incisors, and some 
are longer than others ; while in the human subject 
the canines are on the same level as the others. Both 
premolars and molars are proportionately smaller in 
man, while the crowns of the true molars are longer 
in proportion to the jaws and also to the bicuspids, 
canines, and incisors. Professor Owen, to whose 
classical work on * Odontography ' I am indebted for 
these remarks, selects the deciduous or milk teeth 
of the orang, chimpanzee, and man, and points out 
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the salient diiFerence between them. I must refer the 
reader to this work for more extended information. I 
will content myself with quoting here the deductions 
which he drew from the examination : — 

* The differences brought out by the foregoing com- 
parisons, though less striking than those exhibited by 
the permanent teeth, will be appreciated by the philo- 
sophical anatomist as yielding more certain evidence 
of the essential distinctions of the bimanous species ; 
he will perceive that they are not due to mere adaptive 
developments, but are manifested at a period when the 
subjects of comparison are far from having attained 
the pre-ordained term of deviation from the common 
primordial type ; and antecedent to those changes 
in the dental system itself, which more broadly charac- 
terise the species, and in the orang and chimpanzee 
proceed further to mark the different sexes.' * 

The teeth of the human subject differ also from the 
anthropoid ape in the order of progression of the per- 
manent teeth. Then, the teeth of man are peculiarly 
formed in reference to his speech, as is more especially 
shovm by the adaptation of the incisors to the vertical 
symphysis ; and this is accompanied ' in the highest 
races with a prominence of the lower border, forming 
the chin, which is wanting in every inferior animaV 

The microscopic structure of the human teeth differs 
from that of the highest apes, in the following cha- 
racters : — 

* Op. cit. p. 64. 
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1. The calcigenous tubes describe the same primary 
curvatures, but more strongly; and the secondary 
gyrations are shorter, and more strongly marked. 
They are not so closely arranged, nor so numerous, 
nor so straight in the human subject as in the ape. 

2. The enamel fibres are more wavy and longer, in 
the proportion of y^Vo^ part of an inch thickness in 

3. The tubuli of the cement — ^that portion of the 
structure of teeth which is thickest over the fangs- 
are -^y^-Q parts of an inch in diameter in apes, and only 
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^ parts ofan inch in man.' 



And other differences the reader will find in the 
* Odontography.' 

In the manner in which the enamel covering to 
teeth is disposed, a beautiful instance of the ^ least 
action ' principle is shown. * Every fibre of enamel,' 
says Professor Owen, * is so disposed by the pre- 
liminary disposition of the cells in which it was moulded 
as to give it the utmost strength and power of resist- 
ance of which such a tissue could be capable. The 
polished surface, the pearl-white colour of this dense 
and brittle substance, adds ornament to use. In the 
second and principal substance of the tooth, the 
dentine, we have traced an equally beautiful arrange- 
ment of the earthy salts in directions which best resist 
both vertical and lateral pressure, but with the addi- 
tional economy of the substitution of the hollow column 
for the solid prism.' 
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In the outset of his argument, therefore, Mr. Darwin 
is met by an insiirmountable objection, in the difference 
between the teeth of the Catarhine monkeys and man. 
No wearing away or shrinking of canines from disease 
will give him that alteration in the structure of each 
individual tooth ; that difference in shape and of size ; 
the change from the tearing teeth of the animal which 
has no knowledge of fire or of cooking its food — or of 
the howling monkey — to the articulating and speaking 
man. No known law of evolution, or of natural selec- 
tion, or of correlation, will help him in the slightest 
degree over this one only in ten thousand difficulties 
which he must face and conquer before he can trans- 
mute a monkey into a man.* 

Mr. Darwin, at p. 191, observes upon the ^ small 
and unimportant points of resemblance between man 
and the higher apes ' : — 

1. Kelative position of features. 

2. Various emotions, as displayed by the use of 
similar muscles. 

3. Similarity of external ears. 

4. The commencement of * hook noses ' in the Hoo- 
lock Gibbon. 

* Professor Huxley, in his paper in the Contemporary^ says : ' Wo 
know that for every bone, muscle, tooth, and pattern of tooth in man, 
there is a corresponding bone, muscle, tooth, and pattern of tooth in an 
ape/ But why say this of the monkey, merely because he is the 
assumed animal from whom man has been evolved? A very nearly 
similar statement might have been made with equal truth about many 
mammals which are altogether left out of man's descent by Mr. Darwin. 
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f he has shown some relation between the hair on the 
limbs and the course of the medullary artery.' Surely 
it was hardly worth while to put forward the * adaptive' 
theory merely for the sake of allowing Eschricht to 
knock it down again. 

Now, the above twelve * small and unimportant points 
of resemblance between man and the higher apes' 
are by no means thought lightly of by Mr. Darwin ; 
for he tells us, at pp. 189-90 : * in determining the 
position of man in the natural or genealogical system, 
the extreme development of his brain ought not to 
outweigh a multitude of resemblances in other less 
important or quite unimportant points.' Therefore we 
will look a Kttle closely into them. 

In the first place, what Mr. Darwin calls resem- 
blances, he assumes are genealogicaL I need hardly 
notice this in a work which is pre-eminently full of 
assumptions and of that peculiar kind of logic which 
reasons out its conclusions upon bases which are not 
proved. As I have before remarked, but which Mr. 
Darwin's mode of reasoning obliges me over and over 
again to reiterate, the Creator has formed all the 
animals in the world upon different plans. The verte- 
brate plan, as the one we have more particularly to 
deal with, is clear and unmistakable. The fish is 
formed for Kving in water ; the reptile is organised and 
formed for an exceptional existence, viz., its peculiar 
sluggish life, and its necessity for hybemating, when 
its peculiar food does not exist But the muscles which 
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move the limbs of the frog are simihir to those which 
effect the same movements in man; the blood whioh 
circulates in its veins nntrifies the muscles, bones, and 
viscera, as it does in man. The nerves perform similar 
functions by similar meant. 

Is it philosophical to say that these similarities indi- 
cate genealogical lines of descent ? The bird moves 
through the air by mechanical means, adopted upon 
mathematical laws almost too high for the reason of 
man to unravel, and much too high for him thoroughly 
to understand or to imitate. Uow utterly groundless, 
then, is it to say that parts which are, for the sake of 
scientific investigation, termed homological between 
man and the bird, indicate genealogical descent I 

Still more apparent is the absurdity of carrying 
out this mode of reasoning in the great mammalian 
sub-kingdom, where functions still more like require 
still more similar means to perform them. No one 
doubts the resemblance in many respects of the 
physical structure of monkeys and men. Are we to 
jump to the conclusion that therefore the latter have 
been evolved from the former ? In the Miocene geo- 
logical epoch — in which the vegetation of the world 
was of the grandest character, when plants flourished 
which are only found now in temperate or tropical 
climates — monkeys are known to have existed; at 
least three forms have been discovered — the remains 
of a large and small gibbon, and a well-developed 
semnopithecus have been found. These three monkeys 
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belong to the Catarhine or old world group, but not 
to the higher anthropomorphic apes, the gibbon being 
at the bottom of this class, and the semnopithecus not 
in it at alL But we have no evidence of man in 
the Miocene period. In the next great change in 
the geological era, the climates of the world were 
altered, by the permanent accumulation of ice in 
the Arctic circle, and the separation of the connec- 
tion by land of the old and the new worlds. But 
although at least fourteen different species of monkey 
have been found fossil, no vestiges of man, or an 
ape-like man, having lived in those ages have been 
discovered. 

Instead of bringing forward arguments from the 
stone book, Mr. Darwin states that the relative position 
of a monkey's and man's features is similar — which I 
deny ; that similar emotions are shown by the action 
of similar muscles, which must be true ; that the ear- 
lobes of man and monkey are similar — ^admitted; 
that gibbons, though low down in anthropomor- 
phicity, commenced hook noses, which reads like 
sheer nonsense ; that some monkeys have beards and 
whiskers — so have goats; that the Bonnet monkey, 
which is not anthropomorphous, and has a long tail, 
first began to divide its hair in the middle of its head, 
like the dandies of the present day I that the said 
Bonnet monkey's hair recedes, so as to display the 
forehead. But this is certainly not the case with the 
anthropomorphous apes cited by Mr. Darwin ; while 
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the same thing may be observed in some members of 
the family Cebus, a new world Platyrhine group; 
while still further down, among those monkeys from 
which we * are not descended^' we see in the pretty 
little Saimara a development of cranium greater than 
in the anthropomorphous apes I 

It is not worth while noticing the supposed agree- 
ments in the disposition of human and monkey hair, 
inasmuch as Eschricht has discovered that the de- 
velopment of hair is * somehow or other connected 
with the arteries of the spinal chord, and therefore 
not adaptive.' We may, on Mr. Darwin's authority, 
safely say that upon this subject we are at present 
profoundly ignorant. 

Having satisfied himself that man is the direct 
descendant of apes — through an ape-like man — Mr. 
Darwin in the next place treats of his antiquity, and 
endeavours to find him a birthplace. He considers 
he has cleared the ground by forcing him upon the 
Catarhine group of monkeys ; and has made it obvious 
that, when he first lost his hiur, he lived in a hot 
country ; and that he ate fruit ; and that the probable 
date of his incoming was the Eocene or most ancient 
of the tertiary formations. And as he thinks there is 
nothing in the geological break, he asks us to imagine 
that an ape-like man became evolved in the lower 
tertiaries, the remains of which, or of his descendants, 
have never been discovered. Such a demand upon 
the creduKty of mankind was never, I believe, before 
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seriously made, unless when we were told that geese 
^ere transmuted barnacles. 

Mr. Darwin, quite satisfied that he has established 
his case, now goes on to trace man's genealogy lower 
down. From the monkey we are taken to the Lem- 
uridfls, because the group stands below and is closely 
allied to the Simiadss ; and from the Lemuridad we are 
carried to the kangaroo ; and from this dignified beast 
to the duck-billed platypus, which, with the Echidnse, 
he thinks are the relics of a much larger group, the 
rest being extinct 

Below the Mammalia Mr. Darwin becomes ^in- 
volved' in diflSculty, and throws us upon the wild, 
unsupported opinions of Professor Hakel ; he then 
modestly hints that as the duck-billed platypus, our 
respected ancestor, is closely allied to reptiles, that 
the dinosaurus may have connected us through the 
birds with the duck-bill, and then on to the reptiles. 
From the reptile, yact7w descensus y he shoots us, through 
ichthyosaurus and lepidosiren, to the ganoid fishes, 
when our ancestors swam in proud majesty in the 
waters of the sea. From the fishes he traces us posi- 
tively to the lancelet or amphioxus, a fish-like verte- 
brate, said to be closely connected with the ascidian 
mollusc — a * simple tough leathery sac, with two 
small projecting orifices' — classed by Huxley and 
others among the Mo^uscoida, below the MoUusca; 
and in this leathery bottle he finds some small larvte, 
which Kowalevsky of Naples declares pass through 
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similar changes to the Yertebrata. Therefore, Boi- 
withstandiDg Kowalevsky's anatomical statements haTe 
been denied^ here, in a leathern bottle, with two open- 
ings, in true Darwinian style, he points out the crea- 
ture which, in remote time, varied in two directions : 
one, retrogradingly, down to the ascidian mollusc; 
the other, upwards, to the Yertebrata — being, in fact, 
man^s earUest known ancestor on earth. I say that 
Kowalevsky's supposed discoveries in the larvae of 
the ascidian have been disproved; of which more 
anon.^ 

With regard to the larva of the ascidian, to which 
one looks with renewed interest, the late M. Moquin- 
Tandon, in his ' Le Monde de la Mer,' has the follow- 
ing description. The reader must bear in mind that 
the parent ascidian is fixed, and never able to move 
from the spot to which it is attached. ^ The larvse of 
the Ascidiae are of course not fixed. They are not 
unlike tadpoles, having large heads and short tails. 
Swimming away from their parent as soon as they are 
bom for some little time, they give way to a roving 
propensity ; but the chains of instinct are about them, 
and in due time they settle down in life. This, how- 
ever strange it may appear, seems contrary to their 
inclination ; for, on watching the process of their 
transformation, it has been observed that the larva, 



^ For a further specimen of this investigator^s mistakes, let me refer 
the reader to the Proceeding$ of the Zoological Society, 1871, par i. 
p. 12. 
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liaving placed its head against a rock or any solid 
body — doubtless directed by instmct, but probably 
unprepared for the result — becomes fixed. This is 
the sign for the metamorphosis to commence. The 
head enlarges and grows hollow ; the tail — if we may 
be allowed the expression — is flourished in the air ; 
but soon the flourishes give evident tokens of anything 
but pleasure^ for the motion grows so rapid that it 
becomes difficult to see the taiL The struggles of the 
little creature are perfectly frantic ; but all effort is 
useless ; it is^ in fact, bound prisoner for life, and in 
time, ceasing its vain endeavours, it resigns itself to 
its fate. The tail drops ofi*; a thick coating grows 
around it ; rootlets spread like anchors from the part 
by which it is attached and completely fix it; and 
thus, forgetting the roving propensities of its youth, 
the bichus settles down and becomes a staid member 
of marine society.' * 

Such was our ancestor's retrograded analogue. 
Some points of his history — such as running his head 
against a wall, and ^ settling down ' after a roving 
life — have a human parallel certainly ; but why did 
the poor larva vary so as to be degraded into an 
ascidian ? Mr. Darwin's hypothesis is certainly very 
acconmiodating. 

Now, I will not, for reasons before stated, touch 

> The World qf the Sea, tzanBlated by the Bev. H. Martyn Hart, 
p. 185. Figures of the larva and ita tranflformatioiifl are given forther 
on (fig. 6). 
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upon the religious questions which rise up in the mind 
when we have followed Mr. Darwin to this point 
Such mode of argument, however potent, is made use 
of by his disciples to disparage the criticisms of science. 
Their case is really so weak, that they gladly seize 
hold of any opportunity of diverging from the point 
at issue, at the expense of their antagonists' scientific 
reputation. 

As far as I am concerned, I would gladly accept 
any sound explanation of the modus operandi of God 
in Creation. My own opinion is that such knowledge 
is beyond the limits of human reason. That as we 
cannot realise a spiritual existence because we cannot 
compare it, so do I believe that the operations of 
Divinity are incomparable, and consequently that we 
cannot realise with our limited reason the incoming of 
species into the world. I place the grand event of 
man's existence in the world in the same category 
of thought as the termination of space, the beginning 
and end of time, the indivisibility of matter, and the 
true natiure of gravitation ; and while I admit and 
cherish the most extreme and recondite investigations 
into the hidden mysteries of nature, I deny the right 
of any man to deal with such questions upon mere 
assumptions, illogical bases, and unsound deductions. 
* The system of Darwin is eminently illogical, and 
must fall.' It is an hypothesis which draws large 
but unsound deductions from the rare and abnormal 
deviations, leaving the real field untouched and 
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linexplored. It is founded upon the exceptions, not 
the rules, of nature. It is utterly opposed to design, 
to the teachings of animal mechanics, to the grand 
«nd beautiful and everlasting proofs upon which 
the teleologist loves to dwell. It is a cold, unsound, 
unphilosophic, degrading system of assumed proba- 
bilities, which, if true, would be ten times more 
wonderful than anything assumed or believed by the 
most strict and rigid disciple of special creation. 
Nay, still further, if proved in every point to be true, 
it would still leave the fact of special creation in all 
its wonderful mystery. The organic cannot be formed 
from the inorganic ; nor could the organic, if it were 
BO formed, be endowed by any physical force with the 
laws and properties of Life. Go on still in specula- 
tion, and I ask, whence the inorganic — its beginning, 
its ending, its grand and inexplicable laws — which the 
physicist in vain attempts to correlate with the vital ? 
whence gravitation, and what? the sidereal system, 
and its movements ? the Spibit, that breathes through 
illimitable space, and lives through an eternity of 
time? 

The very grandeur of the subject, too vast to con- 
template, would be a sufficient answer to the puny 
efforts of man to solve the great problem and mystery 
of existence ; while the mathematical certainty at- 
tached to all that is known of astronomy makes it 
quite certain that the details of life on one speck of 
the universe are not left to mere chance, or the 
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destruction of the weak by the strong, resulting in 
what is termed the ' survival of the fittest.' The 
chance operation of force in the production of ab- 
normities in nature is distinctly answered by the 
fact that all force is guided. The earth, as is beauti- 
fully expressed by Professor Haughton, is a geometer, 
because she forms within her the five typical geo- 
metrical forms which a geometrician alone could make.' 
The animal frame is formed upon a plan which is 
altered to suit circumstances of existence, and is 
brought into being by the Power which directs the 
forces of nature. How, man is not permitted to know, 
inasmuch as his intellect is limited. His reason cannot 
solve mysteries which by their very nature it cannot 
compare. The finite can only reason out the infinite 
by inductions drawn from its own incompetency. 
Meanwhile, let us remember that the deep investiga- 
tions of a truly philosophic mind will be directed 
rather in unfolding the productions of nature than in 
dogmatising upon the ^ how ' and the ' why ' such pro- 
ductions are formed. Take away from our studies the 
charm that this ' how ' and this ' why ' are the workings 
of a Power which is reasoning, adaptive, infinite in 
knowledge, in power and in existence, and science 
becomes a dark, repulsive pursuit, which must end in 
its own destruction and the extinction of all theistical 
belief. 

1 Fu^p. 86, on^ 
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CHAPTER XVL 

THE VARIATION AND NATURAL SELECTION 
ARGUMENT CONTINUED. 

Sexual teltctwn, — Battles of Males. — Law of Battle that of Nature, 
not sexual selection. — Numerical proportion of sexes. — Polygamy. — 
Modifications of Male. —Laws of inheritance. — No Sexual Selection in 
Lower Invertebrata. — Why, then, hare they brilliant colours? — 
Wings of Insects. — Feathers of Birds. — Soa Slugs. — American Maple. 
— Mollusca. — Worms. — Crustacea. — Arachnida.— >Myriapoda. — In- 
sects, viz. : Thysanoura, Diptera, Hemiptera, Homoptera, Orthoptera, 
Neuroptera, Hymenoptera, Coleoptera. 

There is no part of Mr. Darwin's theory more 
untenable than that which he terms ^ Selection in rehr 
tion to Sex.' This subject occupies a greater part of 
the two volumes on the ' Descent of Man.' It may 
be shortly defined as the evolution of colour, orna- 
ment, or other differences in structure under the 
influence of sexual selection — such colour, ornament, 
or difference in structure giving the male a superiority 
over other males, and hence their elimination by natural 
selection. 

Now, it is obvious at a glance that the above 
advantages assigned to the male in the struggle for 
existence must have been accidental in the first 
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instance^ and become intensified afterwards by Inhe 
ritance. Were such colours pre-ordained when the 
animal was created, it is obvious the doctrine of sexual 
selection could not stand ; for, to assert that the female's 
influence in producing changes was pre-ordained would 
be to destroy at once any power she might possess. 
The doctrine, in fact, makes the taste of a hen for the 
gaudy colour of a feather in a cock's tail an influence 
greater in biological development than design. In 
short, sexual selection may be taken as a type of 
Darwinism in all its phases. It puts an end at once 
and for ever to all the absurd but well-meaning 
attempts to reconcile his philosophy with teleological 
belief. 

To do Mr. Darwin justice, he does not himself 
attempt anything so puerile and weak. He states his 
belief boldly, and he carries out his arguments and 
investigates his theories with an earnestness and clear- 
ness which exclude at once any possibility of con- 
fliction between the two doctrines. 

With these few remarks, I proceed at once to dis- 
cuss the question and examine the various cases in 
sup{>ort of the argument adduced by Mr. Darwin. 

Mr. Darwin commences his subject by dwelling 
upon the fact that the males of many species of 
ftTiimaU periodically fight with other males for the 
possession of the female. Granted. But how does 
this support sexual selection ? It merely proves that 
there is no such selection at all^ but that the males 
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fight it out, and that the females must submit to the 
conquerors. 1 bold that this law is more or less uni- 
yersal, and is the true explanation of the subject. 
Mr. Darwin says it is not so in a ' multitude of cases.' 
Again we see he has recourse to the * exceptional.' 
This * multitude ' of males ' do not obtain possession 
of the females independently of choice on the part of 
the latter.' And then comes the extraordinary state- 
ment : ' The courtship of animals is by no means so 
simple and short an affair as might be thought. The 
females are most excited by or prefer pairing with 
the more ornamented males, or those which are the 
best songsters or play the best antics.' 

Now, let us examine the question under Mr. Dar- 
win's own headings. 

1. Numerical proportion of the two sexes, — With 
most of our domestic animals, Mr. Darwin says, the 
sexes are nearly equal at birth. The greatest in- 
equality is with greyhounds, which had, in 6,878 
births, llO'l males to 100 females. At maturity, 
Mr. Darwin says, from facts he has collected, * the 
males of some few mammals, of many birds, and of 
some fishes and insects, considerably exceed the females 
in number.' i 

2. Polygamy. — Mr. Darwin gives a list of all 
animals that are polygamous ; and he says that in 
birds there often exists a close relation between 
polygamy and the development of strongly marked 
sexual characters. Every ornithologist knows that no 
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rule can be drawn upon this subject, and it signally 
fails with birds which we are accustomed to as British, 
a long list of which might be drawn up — such as golden 
oriole, chaffinch, bullfinch, goldfinch, greenfinch, red- 
start, bearded tit, blackcap, lesser spotted woodpecker, 
shrike, Steller's duck, goosander, merganser, teal, gar- 
gane7,night heron — all of which, and many others, differ 
in sexual plumage, and yet are strictly monogamous. 

3. The male is generally mare modified than the 
female. — Granted. But Mr. Darwin says this is owing 
to the fact of their having stronger passions than the 
female, which leads them to fight for her; and the 
conqueror, being accepted, transmits his superior 
qualities to the other males his descendants I This 
idea is supported by such arguments as the follow- 
ing : — * The males of various lowly-organised animals 
having thus aboriginally acquired the habit of approach- 
ing and seeking the females, the same habit would 
naturally be transmitted to their more highly-developed 
male descendants ; and in order that they should become 
efficient seekers^ they would have to be endowed with 
strong passions. The acquirement of such passions would 
naturally follow from the more eager males having a 
larger number of offspring than the less eager^ And 
then, without telling us what caused the eagerness of 
the males that left such eager offspring^ Mr. Darwin 
remarks, more suo : ^ The great eagerness of the male 
has thus indirectly led to the much more frequent 
development of secondary sexual character in the male 
than in the female I ' 
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It is impossible to admit such reasoniDg as this in a 
biological discussion. The question as to the greater 
eagerness of the male than the female is, to say the 
least of it, ^ unproven ; ' but when it is asserted that 
such eagerness causes peculiar masculine characters to 
become more highly developed and propagated to 
of&pring, we are asked to stretch our credulity to its 
utmost limits. 

4. Laws of inheritance. — This subject is treated of 
as occurring at ' corresponding periods of life,' proofs 
of which are shown by the chicks of the common fowl 
differing from each other whilst covered with down, in 
their first true plumage, and in their adult plumage. 
Therefore, in comes the Darwinian dogma, that in 
the breed of spangled Hamburgs, ^ variations have 
occurred, and have been transmitted at three distinct 
periods of life ! ' 

Inheritance at corresponding seasons of the year is 
shown by the horns of the stag, the fur of arctic 
animals, numerous birds acquiring bright colours 
during the breeding season ; therefore, such changes 
were inherited because the animals originally varied in 
the horns, fur, and bright feathers at those particular 
seasons ! 

Inheritance as limited by sex. — Characters are not 
rarely transferred exclusively to that sex in which 
they first appeared, because there are breeds of goats 
and sheep in which the horns of the male differ greatly 
from the female. Tortoiseshell cats are so coloured, 
as a rule, only in the males. In most breeds of fowls 
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each sex has its proper dress transmitted. Domestic 
pigeons, differing from wild ones, sometimes have 
sexual differences, especially in the way of wattles ; 
but the cause of such differences Mr. Darwin cannot 
even conjecture. (P. 285.) He, however, lays down 
a rule, that ' variations which first appear in either 
sex at a late period of life tend to be developed in the 
same sex alone ; whilst variations which first appear 
early in life in either sex tend to be developed in both 
sexes.* 

Mr. Darwin occupies many pages upon this subject, 
which he considers important to his doctrine of sexual 
selection ; but it is not necessary to follow him into 
those details. 

In passing up the animal scale, Mr. Darwin notices 
that in the Protozoa, Ccdenterata, Echinodermata, 
and Scolecidap, there are no true secondary sexual 
characters. The Ascidians, d^enerate descendants of 
our ancestors, are hermaphrodite, and therefore they 
could not have acquired secondary sexual characters. 
But how about the sea- anemones, jelly-fish, medusae, 
star-fidh, echini, &c. ? Some of them, unlike our 
ascidian, have great and splendid coloration. Being 
of a lowly character, and ha^-ing * low mental powers, 
Mr. Darwin does not believe, whether hermaphro» 
dite or not, that ^such colours do not serve as a 
sexual attraction, and have not been acquired through 
sexual selection.' 

Well, this may be a convenient way of getting rid 
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of a difficulty, but I will just remind Mr. Darwin that 
many of the sea-anemone family build as residences 
some of the most exquisite structures in the world ; 
and, whether this is done by instinct or intelligence, 
the power is still mental. Why, then, I ask, are 
the beautiful scarlet, green, yellow, blue, emerald, 
silver, golden-hued, lowly coral animals given such 
splendid colours? Mr. Darwin answers that their 
colours appear to be * the direct result either of the 
chemical nature or the minute structure of their 
tissues, independently of any benefit thus derived.' 
Exactly so. But let me ask how are the beautiful 
wings of insects or the feathers of birds produced. 
Mr. Darwin's answer will equally apply to them. 
These colours are produced, say in a feather, either 
by the deposit of a pigment derived from the food in 
the cells of the feather, or by a beautiful series of 
striae, mechanically sculptured upon the ultimate 
plumule by nature, just as the same kind of strise give 
the metallic hues of some metals, as bismuth, and which 
is artistically copied by the manufacturer of * shot 
silk ' dresses. And are we, in the nineteenth century, 
to be coolly and deliberately told, as the utmost result 
of scientific research, that a great class of animals 
which live at the bottom of the sea — some never 
having been seen by man for thousands of years — 
have their gorgeous colouring as the result of chemical 
changes, which is of no use to them ; while the higher 
animals gain it by gradual changes in past generations, 

o 
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JMHl U\ {ilMMis itn nmoroui she-bntterfly or a luxurious 

AuhImi liMik at the beautiful EolidsB, or eea-slugs, 
^HVhUuvii ttuu^h higher iu the world than our early 
I^VVhK lh\i UH4lmHH>M ascidiaiwlike lanra. Can 
«m.\Ahu«|{ W UH^^ ^[UJrj^eous or beautiful than these 
ii)v^« i^ |lu( W^^^M> Mr. Hancock says the colour is 
jus^vluvW ^> ibv vtv^Hwit gf biKary pigment, therefore 
a W uv4» iiW iMittH^ )*f»i^ at» ift a btrd^» wing^ though a 
Auuili^ ^(^uu^u ^ft\^ ill t(^ btMittJtiTt And dien Mr. 
tW^iU> ^^^^ ^li vvM \fctt£ttariiui ^hrik which marks 
ihv^ vk holu v»i' hii!^ ^ tktngsv «ay« : * TW tmts of the 
vU\a\ui^ liMv^ idL an American forest air^ described 
\\\ v\v(>vHH^ ^i» gorgeous, yet no one ^o^poses that 
ihcckc UHUj^ are of the leant advantage to ^ trees.' 
\^hiiut^ But they have a use. They are part of 
lhv> ^ories of God*s univeme* They anakim in die 
uuuil of God's creatures fi^elingH which lead tkovightful 
aud intelligent men U) curry their contemplatioils of 
the beautiful from the created to the Creator. These 
leaves are as gems of gold or precious stones in the 
eyes and to the perceptions of the student of art and 
of nature; they are the ornaments of Grod's handi- 
work — in the world wherein He has placed the gifted 
beings formed in His own image. 

Mr. Darwin appears to be insensible to the true 
grandeur of the works of nature ; it pleases him better 
to fix all beauty in the world as the direct result of 
thought, or action, or deed which belong not to the 



SEXUAL SELECTION. 195 

intellectual or higher^ but to the sensuouB part of our 
animal condition. 

MoUusca. — Here, again, Mr, Darwin's diflSculties 
crowd upon hinu What objects are more beautiful 
than the rich yet delicate colours of our shells ? but 
the gasteropods have not mental powers enough for 
'members of the same sex to struggle together in 
rivalry.' And in the same paragraph in which he 
makes this remark about some of the most beautiful 
structures in the world, he admits, and quotes Agassiz 
to support him, that plain unomamented black slugs 
do actually court each other I 

Worms (sub-kingdom Annulosd) also contain 
many gorgeous and beautiful creatures ; but, as Mr. 
Darwin says, ' too low in the scale for the individuals 
of either sex to exert any choice in selecting a partner, 
or for the individuals of the same sex to struggle 
together in rivalry ; ' and therefore he leaves the 
worms 

To waste their sweetness on the desert air. 

Arthropoda (class Crustacea), — Here Mr, Dar- 
win finds for the first time * undoubted secondary 
sexual characters, often developed in a remarkable 
manner.' Crabs and lobsters have more intellect than 
slugs and worms, and therefore are more capable of 
appreciatiug in a sensuous way gorgeous colouring or 
more fascinating claws ; therefore sexual selection has 
given the male, according to Darwin, an increased 

number of smelling threads, by which he is able ta 
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smell out the female. Fritz Miiller, a warm disciple 
of Darwin, has discovered a species of Tanais in which 
the male occurs in two forms. One form has more 
smelling threads, and therefore smells out the female 
sooner ; but the other fellow has more powerful pincers, 
so that he can hold the female tighter, and beat his 
conqueror all to nothing. Of course the superior 
smeller is doomed to extinction, upon Darwinian prin- 
ciples. 

Mr. Darwin is puzzled by the difference in size of 
lobsters' claws ; for, though the great size of one leg 
might give him a better advantage in fighting, still 
this will not account for the female having the same 
inequality. 

Fritz Miiller comes to the fore again with another 
strange crustacean, which he has called Orchestia Dar- 
winiiy and which Mr. Darwin figures. Here the males 
differ also in the size of chelae or pincers. Mr. Darwin 
thinks they both derived equal advantages from their 
pincers in holding the females ; therefore an equal 
number of each was propagated and sent down to 
posterity — thus baulking natural selection of its prey. 

Mr. Darwin thinks rather highly of the mental 
faculties of the Crustacea, for he says it is very 
difficult to catch a shore-crab ; and there is one which 
lives on coral islands {Birgus latro) which makes a 
nest of cocoa-nut fibre. Another was seen by a 
Mr. Gardner, in Brazil, making a burrow ; and that 
gentleman threw some shells near the hole, which the 
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crab removed, and hence placed the family in a much 
higher mental condition ; which is quite in accord- 
ance with the Darwinian rule, that such an improved 
mental state is necessary to induce secondary sexual 
characters. As to colour, there is only one instance 
in which Mr. Darwin thinks it was produced as a 
blandishment for the female, and that is a Gelasimus, 
found by the indefatigable Fritz Miiller, in which the 
shell of the female is nearly uniform greyish-brown ; 
but in the male the cephalo-thorax is posteriorly white, 
with the anterior part of a rich green. These charac- 
ters Mr. Darwin thinks have been acquired to ^ attract 
or excite the female I ' 

Arachnida or (Spiders), — There can be no doubt 
about the increased mental qualities of the spider. 
Ue is a much more inteUigent fellow than either 
the lobster or crab, and builds a web displaying the 
highest architectural and mechanical abilities. The 
sexes do differ in colour sometimes, but, on the whole, 
Mr. Darwin has not' much to say for spiders in the 
way of sexual selection. In fact, the females having it 
all their own way, are often more gaily coloured than 
the males — the latter of whom have often to take care 
what they are about, as the celebrated De Qeer 
actually saw with horror a male spider cautiously 
approach a female, on amorous thoughts intent, when 
the latter coolly seized him with her legs, folded him in 
web, and then sucked the juices out of his unfortunate 
body. But there is no reason, as far as I can see, if 
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there is anything in the theory at all, why the femaled 
should not vary and adopt colours expressive of their 
non- ferocious nature; for, of course, those who had 
the male-eating propensity developed least would be 
propagated and increased by natural selection. 

The intercourse between the sexes in spiders has 
not been satisfactorily described. I witnessed the fol- 
lowing in a web of one of the Epeiridse last autumn. 
A female appeared to be narrowly watched by two or 
three males. One of the latter advanced cautiously, 
and when about an inch from the female made a dart, 
and a struggle took place. All was then quiet, and I 
thought one cannibal was devouring the other. Not 
so, however. In about a minute they separated, and 
the male took a walk round the web. In about three 
minutes he returned to the charge, and the same scene 
was enacted. In a minute more he walked off to a 
comer of the web. Seeing the ground clear, male 
number two appeared upon the scene, and the same 
meeting took place, with the difference that after the 
first embrace the female marched off into her comer, 
and was no more seen. 

We have arrived now at the first instance of * stri- 
dulation ' as a means of connubial communication, one 
Westring having recorded the fact that several species 
of spiders belonging to the genus Theridion have this 
power. In fairness, however, I think we ought to 
note the first instance recorded of cannibalism, and to 
suggest to Mr. Darwin whether he would not re- 
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consider the subject, and place spiders in the human 
pedigree, based upon this fact. 

In the Myriapoda, Mr. Darwin can find no well'* 
marked instance of sexual difference likely to influence 
the choice of the female. 

Insects. — Mr. Darwin devotes upwards of eighty 
pages, in two chapters, to the sexual character of insects. 

(a) In the Thysanoura there is no sexual distinction, 
but we have the authority of Sir J. Lubbock that the 
male and female coquet with each other ; so that in a 
creature so * small, wingless, and ugly,' perhaps future 
observation may lead to some discovery among them, 
as they are evidently courteous to each other, and 
civilised beyond their position. 

(J) Diptera, — This large class is no help to Mr. 
Darwin, as the sexes differ but little in colour. In 
one genus, Elaphomyia, discovered by Mr. Wallace 
in New Guinea, the males are furnished with horns, 
which in one species are as long as the creature's 
body; but as Hhey are of a beautiful pink colour 
edged with black, with a pale central stripe, and as 
these insects have altogether a very elegant appear- 
ance, it is perhaps more probable that the horns serve 
as ornaments.' But the males of the Diptera, except 
Harry Long-legs, as recorded by Westwood, do not 
fight for the female. Therefore Mr. Darwin for once 
accepts ornamentation, and devotes only half a page 
to the largest group of insects 1 It is very candid 
of Mr. Darwin, who is one of the most conscientious 
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of vrriters, to have mentioned the Elaphomyia at all ; 
how much more candid it would have been had he 
here * given up ' the ignis fatutis which he calls sexual 
selection. 

(c) Hemiptera are no help to sexual selection, al- 
though the splendid colours of some field-bugs are 
well known to entomologists. I suppose female bugs 
have not sufficient intellect to be charmed with one 
bug more brilliant than another. 

(rf) Homoptera. — The song of the cicadas will live 
for ever, thanks to the poets. Mr. Darwin quotes 
Dr. Hartmann in proof that such song, or rather 
drumming — for the noise is produced by vibration of 
the lips of the spiracles — is a * marital summons from 
the male,' and it appears this drumming goes on by a 
number of males one against the other ; and Mr. Darwin 
thinks it * probable ' that the females * are excited or 
allured by the male with the most attractive voice,^ 
This, of course, is a lapsus calami for attractive drum, 
inasmuch as the noise is not caused by voice at all ; 
and as it is described as * clanging ' by Dr. Hartmann, 
I should think the female must be highly endowed 
mentally to distinguish the charms of the successful 
wooer. 

{e) Orthoptera. — Crickets and locusts and grass- 
hoppers are a musical group, but the sounds are 
produced differently in the three families; and Mr. 
Darwin has given excellent figures of the beautiful 
structures by which they are produced. Instead, how- 
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ever^ of attributing these inimitable proofs of design 
and adaptation to their true cause, he talks of their 
being due ^to the whole organisation undergoing in 
the coui'se of ages multifarious changes ; ' while in the 
same paragraph he suggests that thej have had plenty 
of time to do it in, since * Dr. Scudder has found a 
fossil insect in the Devonian formation of New Bruns- 
wick, which is furnished with the well-known tym- 
panum or stridulating apparatus of the male Locustida3. 
This is a specimen of the manner in which Mr. 
Darwin attempts to make facts most crushing to his 
theory arguments in its favour. The Devonian system, 
I may say to the non-geological reader, is at the 
bottom of the great secondary series of strata, and the 
time must have been so immense since its deposit that 
the human mind cannot realise it. And yet in that 
remote age we find an insect with its ^drumming 
apparatus' perfect, associated with fishes and other 
animals representing the five great divisions observed 
in the present day. Through eons of time this insect 
and its congeners have lived and died, impressed with 
characters with which they were created, and adapted 
to an existence which in all times is proved by this 
discovery to have been the same. 

{f) The Neuroptera, — Mr. Darwin does not believe 
that the splendid colours of the Ephemeridae in this 
class are given to attract the female ; but among the 
dragon-fiies, notwithstanding, the males and females 
are often both most brilliantly coloured, and he 
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adduces ae tending towards a proof that they are 
attracted hj coloun, that one Patterson actually sav 
dragon-flies which were blue theinselTes settle on the 
blue float of a fishing-line ! whilst two other species 
' were attracted by shining white colours.' 

Such is the style of argument by which the doctrine 
that brilliant colours in male^ are produced by the 
preference to them of the female is supported 1 

{ff) Hymenoptera. — Well, we have now got to the 
most intelligent of inBects. Surely an insect so pug- 
nacious as to fight other ' tribes ' in armies regularly 
led by officers, who keep milk-cows, ' build great 
edifices,' 'make roads' and 'tunnels under rivers,' &c., 
as the ant does, ought to have given some evidence in 
support of ' sexual selection.' The great tribe of 
gorgeously coloured bees, and wasps, and hornets, 
ought not to have been entirely unproductive in the 
exercise to which Mr. Darwin endeavours to give the 
certainty of a law. And yet so it is. Mr. Walsh 
says the ichneumons diifer in colour sexually. Mr. 
Smith says several ants difler similarly, and Antho- 
pliora is quoted to prove that the male is brown and 
the female yellow ; while Australia adds its facts, inas- 
much aa the male of Lestis bombylans is ' brassy ' and 
the female brilliant steel-blue, tinted with green ; but 
it won't do — the females having stings do not want 
protection, and therefore do not differ from males ; and 
both sexes of Mutilla Europaa emit a stridulatiug 
noise. But it is all of no use ; this great and most 
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intelligent group of insects offer no proof in faTour of 
sexual selection* 

(A) Coleoptera {Beetles). — Many are beautifully 
coloured. But as Mr. Darwin sees no use in beauty^ 
he has a * suspicion ' that these colours serve as sexual 
attractions ; still, as the sexes rarely differ in colour he 
only indulges in suspicion. Of course, this is another 
strong proof against him, for a law of such magnitude 
as that of sexual selection ought to be universal — nay^ 
the argument is against him on his own ground, for in 
the few Longicoms which sexually do differ in colour — 
especially Esmeralda, where the difference is so great 
as to have caused their being considered different 
species — the difference in splendour is on the side of 
the female. Therefore, * this does not accord with the 
common rule in regard to colour, when acquired through 
sexual selection.' 

Why then, I ask, may not all sexual difference of 
colour be gained in the same way as it is in the 
Longicom beetles, viz. for ornamentation, which is a 
grand and universal attribute of creative energy? 
To tell me that differentiation takes place through 
myriads or eons of time in order to perfect the cara- 
pace of a crab, or please the sensuality of a beetle, is 
asking me to believe that which I know, and which 
every student of nature as nature knows, is impossible. 
The works of creation are, and have been through all 
time, perfect, and adapted by a thinking and reasoning 
Aiind to the purposes for which they were created. 
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Mr. Darwin can never upset this great truth by any 
amount of writing with the intention of showing that 
the works of nature have always been transitional and 
imperfect. 

This, his great canon, is totally unsupported, either 
by probability or fact. It does not meet the case at 
all to tell us that things are created by the slow 
accumulation of inherited variations, and therefore the 
end and aim is equally attained by Darwin's hypo- 
thesis as by any other mode of creation. Tkis is 
not so. 

Take, for instance, the stridulating organs found, as 
above stated, in the Devonian rocks, and which do not 
differ from those observed in insects in the present 
day. Is not that vast time permanence enough ? Is 
it not positive proof that species are permanent ? No, 
says Mr. Darwin, you must give me eons upon eons 
of time before the Devonian in which the sexual 
agencies of the female insect have been operating to 
produce these stridulating organs ! He gives the 
following account of the diversified forms of stridu- 
lating organs in the Coleoptera. * This diversity is 
intelligible if we suppose that originally various species 
made a shuffling or hissing noise by the rubbing 
together of the hard and rough parts of their bodies, 
which were in contact ; and that from the noise thus 
produced being in some way useful, the rough surfaces 
were gradually developed into regular stridulating 
organs.' This stridulation, however, it appears, is 
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common to both sexes, with some few exceptions; 
therefore it cannot have a sexual use. However, Mr. 
Darwin will have it so, for he says doubtless the 
* shuffling noise ' above mentioned would serve to bring 
the sexes together, ^ and that as the males or females 
which made the greatest noise succeeded best in finding 
partners, the rugosities on various parts of their bodies 
were gradually developed by means of sexual selection 
into true stridulating organs I ! ' 

Many beetles have large horns, like the male of our 
well-known stag-beetle. It does not appear, however, 
that, in the tropical species, Copris, Phanasus, Dipelicus, 
Onthophagus, &c., Mr. Bates could ever detect the 
males fighting, although the horns are most curious 
and varied in these species. Mr. Darwin, therefore, 
comes to the conclusion that these singular appendages 
have been acquired as ornament. 

One Lamellicom — Lethrus — does fight, and so does 
our stag-beetle ; the former has no horns like the 
latter. But the stag-beetle does not, it appears, fight 
with horns, for Mr, Davis * enclosed two males with 
one female in a box ; the larger male severely pinched 
the smaller one until he resigned his pretensions.' 

In fact, horns here do not at all meet the Darwinian 
Requirements for sexual selection, and, therefore, even 
the horns of the stag-beetle, Mr. Darwin thinks, are 
provided more for ornament than use. (Vol. i. p. 377.) 

But ' sexual selection implies the possession of con- 
siderable perceptive power and of strong passions^' 
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and doeSj according to Mr. Darwin, 'seem to have 
made some way with the Lamellicom beetles^ though 
utterly inoperative with the intelligent ant^ or the cell- 
making bee, or the spider/ 

Some Lamellicoms ' are provided with weapons for 
fighting, some live in pairs and show mutual affection, 
many have the power of stridulating when excited, 
many are furnished with the most extraordinary horns, 
apparently for the sake of ornament; some, which are 
diurnal in their habits, are fforgeotuly coloured; and, 
lastly, several of the largest beetles in the world 
belong to the family/ 

Mark well that where the beetles are gorgeously 
coloured, whieh is the phenomenon he is trying to 
explain away by sexual selection, their habits and. 
organisation are interpreted to support this view. 
When, however, the sexes are alike in size, and of a 
sombre colour, no such intei*pretation is given ta phe- 
nomena precisely similar.. 
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CHAPTER XVIL 

THE VARIATION AND NATURAL SELECTION 
ARGUMENT CONTINUED. 

Lepidoptera. — Mode of pairing. — Disprored by actual observation. — 
The Emperor Moth. — Males taken in great numbers by exposing 
the Female. — Facts strongly against Sexual Selection. — Fine instance 
of adaptation to circumstances of existence, quoted from Mr. Wallace 
in the Kullima butterfly. — Beauty gained for protection, according 
to Darwin and Wallace. — Mr. St. George Mirait upon * so-called ' 
mimicry. — Goes to the root of Natural and Sexual Selection. — ^Ver- 
tebrates. — Fishes. — Amphibious Reptiles. — Birds. 

The Lepidoptera {Butter/bes and Moths). — Chapter 
XI. is almost entirely occupied with the difference in 
colour of the sexes and genera of this order. But 
Mr. Darwin makes some observations in the beginning 
deserving of comment. 

'Several males may often be seen pressing and 
crowding round the same female. Their courtship 
appears to be a prolonged affair.' This I believe to 
be a great error in observation, and I speak with the 
authority of a twenty years' experience in rearing and 
collecting Lepidoptera. 

Butterflies and moths may be both seen flying about 
or hovering over the females. They sometimes fight 
with each other. The Emperor butterflies do so as a 
rule* Mr. Darwin quotes a single instance. But it 
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is an equally certain rule that the males may be 
flying about, guided by their sense of smell, in search 
of a female they know to be near, and while doing so 
tumble against each other and fight. Yet the female 
is always perfectly quiet, and takes no share whatever 
in selecting a male. The first who finds her is the 
successful wooer. I will relate a fact which I myself 
witnessed in the spring of the year 1871, and which in 
my mind settles the whole question of sexual selection. 
This and similar cases are not unknown to entomo- 
logists, although the general reader and admirer of 
Darwinism is in profound ignorance thereof. My 
nephew, Mr. Charles Bree, of Caius College, Cam- 
bridge, an active and zealous entomologist, asked me 
if I should like to see him catch some Emperor moths, 
then just out of their cocoons. 

I accompanied him to a retired lane with hawthorn 
fences leading into a low-lying meadow,, in which, 
about ten yards from the gate, he took out of 
his box two virgin females of the Emperor moth 
{Saturnia pavonia minor). He placed one of them on 
a thorn in the meadow, and the other on the fence 
of the lane. We waited patiently five minutes; no 
result. Five minutes more, and I began to grow tired. 
All at once, however, my nephew called out, ' Here he 
comes ; ' and looking down the meadow I saw a moth 
flying in a zigzag direction, first on one side then on 
the other, just as a pointer does his work after part- 
ridges. He came on nearer and nearer till he reached 
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ihe tree. He made this his special bit of hunting* 
ground, and worked it carefully. At last he got to the 
branch on which the female was placed, and he hunted 
this branch in the same way as he had done the field 
and the bush. It was quite certain he did not see the 
female. At last he reached her, and the marriage rite 
was performed in a moment. The female all this time 
remained stationary, with an occasional gentle tremu- 
lous motion of her wings and exserted oyipositor. It 
is perfectly certain that had there been twenty males 
instead of one she would have been equally passive^ 
without making the slightest selective efibrt. 

In about an hour twenty males were captured. I 
ought to premise that the eager specimen-seeking 
entomologist did not allow the final act to occur until 
he had got the number he wanted. After marriage 
the female ceases to attract the males. So excited 
tad fearless were the males that one came on to my 
hand, where I held the female. All this was clearly 
and without doubt done by the sense of smell, and 
entomologists know a number of gaily-coloured moths 
which may be captured this way — notably the cele- 
brated and at one time rare insect, the Kentish 
Glory, which is first cousin to the Emperor — a single 
collector having by this method obtained 300 speci- 
mens. 

Now the male Emperor moth differs considerably 
from the female. It is one of our richest coloured 
and most beautiful moths, and yet it is perfectly 

p 
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impossible that its gaudy colours were produced bjr 
sexual selection^ the female being perfectly passive 
and indifferent who wins hen According to mj expe- 
rience this is the general rule among Lepidoptera and 
other insects, as well as among fishes, reptiles, birds, 
and mammals in a wild state^ The caterpillar of the 
Emperor moth is one of the most beautiful of larvs: 
green, with ribs, black bands, and numerous golden 
spots from which a few hairs grow. 

Now here is a case in direct antagonism to Darwin- 
ism^ and which cannot be explained away upon the 
line of that hypothesis. 

After alluding to the fact that where the butterflies 
are of gaudy colours the males are always most so, 
Mr. Darwin deals with simulation, and quotes the 
following case from Mr. Wallace. The Kallima, or 
common Indian and Sumatran butterfly, ' disappears 
like magic when it settles on a bush, for it hides its 
head and antennae between its closed wings, and then 
in form, colour, and veining cannot be distinguished 
from a withered leaf, together with the footstalk.' 
Now I direct particular attention to this fine illustra^ 
tion of adaptation. Is the insect conscious of its own 
appearance when thus simulating a twig? Mark, it 
^ hides its head and antennae between its closed wings,' 
and this would a priori seem a good reason for the 
assumption that it did know all that it was about. 
Such an idea is, however, utterly untenable, for it 
would require the exercise of ' comparing ' reason ta 
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plaj such a game of hide and seek. Could the butter* 
fly ever have seen its own colour or appearance? 
Clearly not; the whole act is instmctive. But in- 
stinct does not act blindly. In many instances it is 
superior to reason, though on the whole much inferior, 
and instinct is a force evidently created and guided by 
reason external to the animaL This ever-present, 
ever-acting, and ever-active power either guided the 
insect to such nectar as would produce the requisite 
pigment, or it had implanted in its organisation the 
power of forming plumelets and wings, which would in • 
certain positions look like a withered leaf with ita 
footstalk. That the physical and mental co-ordination 
could have been gained because some moth in remote 
ages had during some part of its life varied in the direc- 
tion of a withered leaf, that it had in consequence been 
saved while its congeners were eaten up, and that all 
this time it was conscious of the change going on in its 
organisation, that its mental powers in fact were cor* 
related with its physical organisation pari passu, is a 
statement so utterly incredible that no scientific man 
need ever be afraid of confessing his ignorance in 
opposition to such a theory. 

K Mr. Darwin will show us a power by which the 
object to-be gained is arrived at without the slow 
gradual process of ages of variation, produced by mere 
chance in the first instance, and perpetuated in its 
10,000 changes by chance also, there would be some 
congruity in his theory, and we should at least get 
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Bomething in exchange for the teleological argument. 
Let us pause a moment oyer the following passage : 

* In some other remarkable cases beauty has been 
gained for the sake of protection, through the imitation 
of other beautiful species which inhabit the same 
district, and enjoj an immunity from attack bj being 
in some way offensive to their enemies.' 

This passage implies that an insect can * imitate' 
the organisation of another insect, by means of a 
knowledge that such organisation is safer from enemies 
than that in which nature had clothed it. A more 
unsound, unphilosophical, unproved, reckless state- 
ment is not to be found in the whole range of the 
guesses of theoretical visionaries who have attempted 
to teach philosophy to their fellow-creatures since 
the world began. It is only just to say that the 
above theory did not originate with Mr. Darwin. 
It is the sole production of the fertile brain of Mr. 
Wallace. 

Mr. St. George Mivart has treated the whole 
subject with great ability and most perfect fairness. 
He is one of our most distinguished comparative ana- 
tomists, and a genuine and ardent scientific worker. 
Let us hear what such a man says of the so-called 

* mimicry,' in his recent work * The Genesis of 
Species,' p. 33 : — 

* No\v let us suppose that the ancestors of these 
various animals (the Mimics) were all destitute of the 
very special protections they at present possess, as on 
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the Darwinian hypothesis we must do. Let it also 
be conceded that small deviations from the antecedent 
colouring or form would tend to make some of their 
ancestors escape destruction by causing them more or 
less frequently to be passed over or mistaken by their 
persecutors. Yet the deviation must, as the event has 
shown in each case, be in some definite direction, 
whether it be towards some other animal or plant, or 
towards some dead or inorganic matter. But as, ac* 
cording to Mr. Darwin's theory, there is a constant 
tendency to indefinite variation, and as the minute 
incipient variations will be in all directions^ they must 
tend to neutralise each other, and at first to form such 
unstable modifications, that it is difficult if not im<-» 
possible to see how such indefinite oscillations of infi- 
nitesimal beginnings can ever build up a sufficiently 
appreciable resemblance to a leaf, bamboo, or other 
object, for ^* natural selection" to seize upon and 
perpetuate. This difficulty is augmented when we 
consider — a point to be dwelt upon hereafter — ^how 
necessary it is that many individuals should be simi- 
larly modified simultaneously.'^ 

Nothing can more strongly point out the absurdity 
of * mimicry,' so called by the Darwinians, and 
* natural selection,' so called by Darwin, than the 
above searching criticism. 

Mr. Darwin has already been obliged to modify 

* See alBO Genesis of Species, p. 57 ; and North British Seview, Juno 
1867. 
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materially the opinions upon which he founded the 
hypothesis which is known by his name, and there are 
Bigns that he will be obliged to abandon the rest 
before many years have passed. 

The intelligent reader will have remarked that the 
arguments adduced against mimicry go to the very 
root of ' natural selection/ as well as what is termed 

* sexual selection/ I think it rights however, to follow 
Mr. Darwin into the vertebrate class of animals, which 
occupy the greater portion of his second volume on 
the ' Descent of Man.' I must be excused if I do this 
briefly. 

Fishes. — Little is known to Mr. Darwin which will 
' help him in his enquiry. He says they fight and 

* court each other/ and he mentions several teleological 
appliances with which the males are furnished. JBut 
Mr. Darwin does not know the reason why the fighters 
have not been evolved into fishes larger than the 
females. He thinks it is probab]y ' to allow of the 
production of a vast number of ova.' With regard to 
colour, although the mode in which the ova of fishes are 
fertilised is so well known, Mr. Darwin still sticks to 
his theory that such colour is produced by being more 
attractive to the female ; * and that the males have thus 
been rendered more beautiful in the course of ages I ' 
But when both sexes are equally brilliantly coloured, 
the theory breaks down. Therefore, says Mr. Darwin, 
the ^ most probable view ' in such cases is ' that the 
colours have been acquired by the males as a sexual 
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•ornament, and have been * transferred in an equal, or 
nearly equal degree to the other Bex«* 

I ought to apprise those who ma;^ losd sight of the 
fact that this is actually approved scientific reasoning 
in the latter end of the nineteenth century I Fancy 
a stickleback in love with a gay spot in her male 
partner's scale t 

Amphibians. — Mr. Darwin thinks it a matter of 
surprise that firogs and toads have not acquired more 
strongly marked sexual differences, for though cold- 
blooded their passions are strong. But then there is a 
fn^, one of the Hylte, which sings in harmony during 
the breeding season; and Mr. Darwin says this, as 
well as the * croak ' of the edible frog, may be attri- 
buted to sexual selection. 

Reptiles. — Tortoises and turtles do not give any 
instances of sexual selection attributes. Crocodiles 
sometimes lash the water to * win the female,' and 
during the season of their loves they emit a musky 
odour. Snakes are amorous, and have some reasoning 
power, and many of them are of extreme beauty and 
gorgeous colouring; but Mr. Darwin can make no 
use of them. They are dead against him. Lizards 
differ greatly in the sexes, chiefly in crests, horns, and 
snouts being prolonged in the male, particularly in 
Chameleon bifurcus, of whose horridly ugly deformed 
bi-nasal appendage Mr. Darwin gives a figure. But 
the authority of Dr. Giinther is evoked to prove that 
cthey never fight, therefore the snouts cannot be' ^exualj* 
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ihey must be ^masculine ornaments.* Many lizards 
are, however, brightly coloured, and Mr. Darwin o<m- 
cludes 'with tolerable safety' that those colours as 
well as the appendages have been gained by the males 
for the sake of ornament, and have been transmitted 
either to the male offspring alone or to both sexes. 

Birds. — Mr. Darwin occupies 200 pages of letter- 
press upon the secondary sexual character of birds, 
which are 'more conspicuous and more diversified' 
than in any other class of animals. 

' Birds,' says Mr. Darwin, * appear to be the most 
SBSthetic of all animals, excepting of course man, and 
have nearly the same taste for the beautiful as we 
have.' Mr. Darwin does not mean here to express the 
degree of taste, he merely wishes to draw attention 
to the similarity of tastes ; for, he continues, * this is 
shown by our enjoyment of singing birds, and by our 
women, both civilised and savage, decking their heads 
with borrowed plumes, and using gems ^hich are 
hardly more brilliantly coloured than the naked skin 
and wattles of certain birds.' 

I need not make any remark upon the 'law of 
battle ' in birds. What is the object of the song in 
birds? Colonel Montagu thought it was to entice 
the female; and Mr. Jenner Weir, a bird-fancier, 
assures Mr. Darwin that this is the case with the 
nightingale. But, then, the male bird sings up to the 
time the young are hatched, but never after. This 
utterly refutes the above opinion. Mr. Darwin says 
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this is done * for their own amusement,' which of course 
suits his theory ; but it is not true, as every competent 
observer knows. If it were so, why not ^ amuse ' itself 
when not feeding the young ? For although this goes 
on both night and day, the young cannot be always 
eating, and there must be many a moment in which 
the nude might Hake a song.' That it is not a courts 
ing manoeuvre is equally proved by its continuance 
during incubation. Why not say that it is done to 
charm and please the patient partner who is hatching 
the future family ? Is every beautiiiil idea as well as 
fact to be sacrificed to utilitarian speculation ? 

Many birds make noises with their wing-quills, 
like the turkey ; or with their tail-feathers, like the 
* drumming ' of snipes, &c. Of course Mr. Darwin 
thinks all these sounds are pleasing to the females, 
and are produced by sexual selection. Antics and 
dances I may pass over. 

Decoration. — This not only includes colour, but ruffs 
and elongated tails — like the peacock, humming-birds, 
and birds of paradise. These he considers are due to 
sexual selectiofiy just as the tail of the fantail, hood of 
the jacobin, and the beak of the wattle carrier is due 
to man^s selection. Some birds of either sex change 
colour when they moult, and some females of other 
species moult twice a year without changing colour ; 
therefore, moulting has not been acquired to give the 
male a nuptial dress, but the double moult, having 
been 'originally acquired for some distinct purpose. 
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has subsequently been taken advantage of in certain 
cases for gaining a nuptial plumage t ' 

According to Mr. Darwin, birds are fond of dis- 
playing their plumage ; and, from the few exceptional 
cases in which such a feeling may be attributed — as 
in the peacock^ &c. — he draws important aid to his 
' sexual selection ' hypothesis. If such a feeling exists 
at all — ^which I very much doubt, for I believe the 
females of birds care just as much for the gaudy 
colours of the male as they do for the gay ribbons in 
a lady's dress — ^k only proves that the breeding or 
nuptial plumage is given for a wiser purpose beyond 
ornamentation. 

But what becomes of Mr. Darwin's moulting theory, 
as expressed above? Howy whtfy when, did the bird 
take advantage of the double moult to put on a 
' nuptial dress ' ? Mr. Darwin is bound to answer this 
question; and an answer is the more imperatively 
demanded when we find Mr. Darwin, in describing 
the Argus pheasant, with the beautiful ball-and-socket 
feather, alluded to by the Duke of Argyll, state that 
the most refined beauty, as exhibited by the male 
Argus in its nuptial dress, ' serves as a charm for the 
female, and for no other purpose.' ' Many will 
declare,' he continues, 'that it is utterly incredible 
that a female bird should be able to appreciate fine 
shading and exquisite pattern.' Among the utterly 
incredible I must beg leave to include myself. 

Mr. Darwin lays a great stress upon the male birds 
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displaying their beauty during the pairing season, 
by stretching out their wings ; and he is especially 
delighted that there is a feather in each wing of the 
Argus pheasant of great beauty, which is only seen 
at such times. He also brings before his readers the 
testimony of Mr. Bartlett to prove that the * eared ' 
and ' cheer ' pheasants, which are dull-coloured, in the 
Zoological Gardens, do not so display their wings. 
He does not forget, however, the domestic cock, whose 
wing movements are well known to everybody^ — ^not, 
however, to delude the lady he woos by exhibiting his 
charms, but as a simple summons to surrender. 

And such is the habit of all birds, and such is the 
intention of the stretching of wings. That sexual 
selection has nothing to do with it there is abundance of 
evidence to show ; for not only in the well-known habit 
of the cock, but in most birds whose habits are known, 
'Something of the kind is seen. Mr. Darwin cites the 
goldfinch, on the authority of the amateur bird-fancier 
Mr. Weir, as being particularly active in his wing 
movements ; in fact, no British bird is more con- 
spicuous. And yet both sexes of goldfinches have 
similar brilliant colours ; and as he continues to stretch 
his wings now that all which sexual selection might 
give him has been attained, how are we to attribute 
to that supposed force the colour of the goldfinches, or 
in fact any other bu-d's, plumage ? 

But in advocating sexual selection Mr. Darwin 
unites against himself. He observes that many male 
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birds have acquired their ornaments at the expense of 
greatly impeded powers of flight or running, citing the 
African nightjar, the secondary wing feathers of the 
Argus pheasant, the pliunes of the birds of paradise, the 
long tail feathers of the male widah-birds. But if this 
were true, it could not be in accordance with * natural 
selection;' and Mr. Darwin cannot be permitted to 
use first one term and then another, as though they 
were synonymous. Again, Mr. Darwin says game- 
cocks suffer from their ornaments ; as Mr. Tegetmeier 
informs him that a cock prepared to fight is dubbed, 
i.e., has his hackles trimmed and the comb and gills 
cut off. What puerility is this I Cocks in a state of 
nature would suffer no disadvantage in being un- 
dubbed. Each party would have his gills and hackles 
and comb untouched, but he would be no better nor 
worse than his antagonist, notwithstanding sexual had 
been allowed to supersede natural selection, and dub 
him a knight of the dunghill, in all his glory of hackles, 
comb, and gills ! 

Having filled a chapter with such reasoning as this, 
Mr. Darwin argues in the next as though all his points 
had been established upon the soundest basis. He re* 
counts the number of instances in which birds, having 
lost their partners during the breeding season, are im- 
mediately supplied with others ; and, with the assist- 
ance of Mr. Jenner Weir, he comes to the conclusion 
that during the pairing season there are numbers of 
birds * who ' (I quote his own words) ' do not succeed 




SEXUAL SELECTION. J21 

during the proper season in exciting each other's love^ 
and consequently do not pair ; ' so that there is always 
a supply of unsuccessful wooers to fill up the places 
of those unions which are broken by the death of one 
or other of the pair — which he also cites as a proof 
that with many birds the courtship is a prolonged and 
tedious affair I Within a few lines, however, of this 
remarkable statement, he relates numerous instances 
of the rapidity with which the pairing takes place : in 
one instance, Mr. Jenner Weir informed him, a starling 
was supplied with three mates in one day. 

But then we are told, in corroboration of these 
extraordinary and contradictory opinions, that birds, 
though decidedly of low reasoning power, are yet in 
some instances the contrary. They exhibit benevolent 
feelings, for they will feed the young of other birds ; 
and Mr. Buxton relates the case of a parrot which 
took care of a frost-bitten cripple, cleaned her feathers, 
and drove enemies away. They also show sympathy 
for the pleasures of their fellows, as noticed in the 
interest taken by other cockatoos in a nest which a 
pair had built in Mr. Buxton's acacia tree. They 
have also curiosity and * acute powers of observation ; ' 
and Mr. Jenner Weir is convinced that they pay par- 
ticular attention to colours, because a black-headed 
bunting which he turned into his aviary was attacked 
by a bullfinch, the only other black-headed bird 
present ! and a robin always attacked birds with any 
red in their plumage I And, lastly, Mr. Darwin thinks 
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there is abundant proof that birds have taste, and are 
able to appreciate the beautiful — a belief which is & 
natural sequence of his yiews regarding coloration and 
sexual selection. 

Then, the females, he says, show preference for 
particular males, which no one will deny who believes 
the old line about 

The doye^ which knows no second loye. 

An instance which he gives, however, of peculiar 
attachment is that of a female canary being turned by 
Mr. Weir into a cage with the males of the linnet, 
goldfinch, siskin, greenfinch, and chaffinch ; and there 
never was a doubt about the selection, as ^ the green* 
finch carried the day ' against the brilliantly-coloured 
goldfinch, which is opposed to sexual selection I 

Artificial breeders of domestic fowls, like Mr* 
Tegetmeier, Mr. Hewett, and Mr. Brent, do not how- 
ever believe that females prefer males according to 
their brilliant colours ; neither did staining some pigeons 
with magenta by Mr. Tegetmeier make them get wives 
more quickly I 

Mr. Darwin relates a case told by Sir B. Heron. 
A pied peacock, which was a great favourite with the 
hens, was shut up where he could be seen by them ; and 
they kept close to him, and would not allow a black- 
winged male to go near them. In the autunm the 
oldest hen courted him and won him. The next year 
the pied cock was shut up in a stable where he could 
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not be seen^ and then the hens nil courted the black- 
winged rival, a bird which we should call the hand-* 
somer one of the two. I confess I see nothing in this, 
and wonder why Mr. Darwin should have more than 
once alluded to it further on. Of course the pied cock 
was the favourite, and the hens stuck to him ; but 
when they could not get another male, they put up 
with the blacknshouldered rival, Mr. Darwin has 
however, it appears to me, expressed the truth, as 
r^ards birds as well as other animals, in the following 
passage: — 

' In all ordinary cases the male is so eager that 
he will accept any female, and does not, as far as we 
can judge, prefer one to the other ; but exceptions to 
this rule, as we shall see hereafter, apparently occur 
in some few groups.' 

Mr. Darwin gives a oomplete and interesting de« 
scription of the phases in development in the ball- 
and-socket ornament, or ocellus, on the wing feathers 
of the Argus pheasant, which gave rise to the un- 
answerable criticism of the Duke of Argyll in his 
* Reign of Law.' Nothing can be more certain than that 
the changes described by Mr. Darwin all take place 
under the power of that reasoning and Divine architect 
whose hand is perceptible in every created thing. Mr. 
Darwin believes these beautiful ornaments have been 
produced by sexual selection, commencing ages ago ; 
the colours becoming more and more pleasing to the 
tasteful eye of the female, and that, age by age, the in* 
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imitable pattern and shading have been attained in all 
their wonderful beautj. Mr. Darwin, while he thus 
writes, forgets that the process he describes and believes 
in would be, if true, ten thousand times more wonderful 
than the belief that such structures were specially and 
designedly created. I have no doubt that the Duke 
of Argyll will answer Mr. Darwin's remarks, should 
he consider an answer necessary. 

Mr. Darwin believes that 'when the sexes differ, 
the successive variations have generally been from the 
first limited in their transmission to the same sex in 
which they first appeared.' He does not agree with 
Mr. Wallace, that * in almost all cases the successive 
variations tended at first to be transmitted equally to 
both sexes.' 

What Mr. Darwin truly calls a * tedious discussion ' 
ensues. 

Now, Mr. Darwin's view that the accidental black 
bar on a male pigeon*s wing is transmitted to future 
males only, necessitates a belief in a physiological 
fact of which we have not the slightest proof- 
that the seminal atoms of the male are potentially 
male and female, and that they continue so through 
all time. Mr. Darwin, however, refutes this notion 
himself in another part of his work, in which he 
expresses a belief that at one period of our respected 
ancestry we ourselves were hermaphrodite — duo 
juncta in uno. Such a condition must be an awful 
stoppage in the way of his theory. Pigeons and all 
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Other birds, beasts, fishes, or reptiles, according to Mr, 
Darwin's view of the descent of man, had a common 
ancestor in the amphiozus. This thing, the descend- 
ant of the molluscoidean ascidian, is the Darwinian 
parent of all vertebrates.^ Pigeons therefore were at 
one time hermaohrodite, and could not ab initio have 
transmitted peculiarities to one sex alone. This is ac- 
cording to Mr. Darwin's view. I must beg mj readera 
not to imagine for a moment that I lean towards the 
respected parentage that gentleman assigns to us« 
But I convict him on his own ground ; in fact, ' hoist 
him on his own petard.' 

I will not follow Mr. Darwin into the uninteresting 
discussion about spurs breaking the eggs when females 
sat, and which were therefore removed by * disuse' or 
natural selection ; and the presence of spurs in the 
female of the Java peacock, which do not break the 
eggs, and are therefore due to simple ^ inheritance ; ' nor 
the discussion as to the different lengths of male and 
female birds' tails, although the account is enlivened 
by the detail of an Australian female kingfisher whose 
tail was too long, and therefore became crumpled; 
and the Menura, whose caudal appendage became 
askew from the same cause. All this is so puerile, and 
so unworthy of scientific discussion, that I shall be 
readily excused for simply omitting it. 

In opposition to the Darwinian theory about sexual 
coloration, Mr. Wallace considers that the bright 

« See Fig. 7. 

Q 
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colours of males were originally transmitted to the * 
females, and eliminated bj sexual selection. Mr; 
Darwin does not by any means admit this, and argues 
successfully against Mr. Wallace's belief, ^ that when 
both sexes are coloured in a strikingly conspicuous 
manner, the nest is of such a nature as to conceal the 
setting bird ; but when there is a marked contrast of 
colour between the sexes, the male being grey and the 
female dull-coloured, the nest is open, and exposes the 
setting bird to view.' Every schoolboy will be able 
to call forth, in disproof of this ^ coincidence,' as 
Mr. Darwin calls it, being turned into a law, the 
following birds : — Goldfinch, robin, reed warbler, gold- 
crest, whitethroat, siskin, Lapland bunting, missel- 
thrush, song-thrush, rook, snipe, woodcock, hedge- 
sparrow, whinchat, stonechat, rocklark, sky-lark, all 
the pipits, quail, red grouse, ptarmigan, raven, Royston 
crow, the grebes, storks, plovers, spoonbills, eagles, 
woodpigeons, waxen chatterers, swans, geese, rails, 
bitterns, herons, &c. &c. 

Mr. Darwin has a most summary way of disposing 
of the crests which * egrets, herons, and many other 
birds ' have, in both sexes, but only during the sum- 
mer. *They would,' says Mr. Darwin, *be incon- 
venient, and certainly of no use during winter ; ' 
therefore, ^ it is possible that the habit of moulting 
twice a year may have been gradually acquired through 
natural selection, for the sake of casting off inconvenient 
ornaments during the winter' — a truly Darwinian 
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paragraph, met bj an equally characterutic antithesuu 
Birds of paradise, Argus pheasants, and peacocks do 
noi cast oiF their plumes during the winter ; therefore 
he concludes * that the habit of moulting twice in the 
year was in most or in all cases first acquired for 
some distinct purpose, perhaps for gaining a warmer 
winter covering; and that yariations in the plumage 
during the summer were accumulated through sexual 
sdection, and transmitted to the ofispring at the same 
season of the year ; such variations being inherited 
either by both sexes or by males alone, according to 
the mode of inheritance which prevailed.' 

Again I say that all this would be ten thousand 
times more wonderful than anything ever set forth by 
the most ardent believer in.special creation. 
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CHAPTER XVIII. 

THE TAEIATION AND NATURAL SELECTIOIT 
ARGUMENT^ CONTINUED. 

Sezn&L Selection, concluded. — ^Birds, continued. — ^Tfaeir colour. — How 
produced physiologically. — ^Known facts contrasted with Darwin's 
theory. — Mammals. — ^Monkeys and so-called Anthropoid Apes. — 
Man. — His superiority to Woman. — How gained. — Darwin's condu- 
siona discussed and disprored. — Music. — How acquired.— Bestial 
origin according to Darwin. — Objections. — Conclusion of Sexual 
Selection. 

The sixteenth chapter — fourth and last upon Birds — 
IB Occupied with a detail of facts most diligently 
collected together, showing how the young of birds 
vary in their plumage as compared with the parents, 
or one of them. I do not dispute the facts, but the 
inference drawn from them I believe to be utterly 
untrue. Mr. Darwin classifies his cases under six 
heads, but in the last three he admits ^ the facts are so 
complex and the conclusions so doubtful, that anyone 
who feels no especial interest in the subject had better 
pass them over.' 

Before expressing any opinion upon the subject 
dealt with in this chapter, it will be advisable to say a 
few words upon the structure and colour of the 
feathers of birds. 

I must not dwell long on this most interesting sub- 
ject Paley — the despised and superseded Paley — 
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Temarks that * every feather is a mechanical wonder ; 
their disposition all inclined backward, the down about 
the stem, the overlapping of their tips, their different 
configuration in different parts, not to mention the 
variety of their colours, constitute a vestment for the 
body so beautiful, and so appropriate to the life which 
the animal has to lead, that I think we should have 
no conception of anything equally perfect, if we had 
never seen it, or can now imagine anything more so/ 

A feather consists of a bulb, a shaft, and a vane or 
beard. Each vane is made up of barbs and barbulesj 
and these are all planned and interwoven with each 
other, and the whole structure is shaped exactly 
according to the functions it has to perform as a flying 
organ, a steering organ, a covering, or an ornament. 
It is also formed and shaped and adapted according to 
the structure to which it is attached. If the feather 
be required for flying, it is formed in reference to the 
size and shape of the bones which assist in that 
function, and to the mechanical laws to which they 
are subservient. If for steering, then each feather 
IS formed and adapted to the mode of flight; there- 
fore the tail as a whole is formed in reference to the 
wings as a whole. Certain parts only of the body, 
called by Nitzsch 'feather tracts' — ^and each class, 
family and genus has its peculiar feather tract — have 
the skin uncovered. If feathers are ornamental, as in 
a crest, then each feather and all of them are formed 
and placed according to the habits of the bird« Every 
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part of the plumage of a bird has its particular funo-* 
tious provided for by the pre-adaptation of the function- 
performing organ — a part and parcel of its structure 
and organisation. 

Now these beautiful mechanisms are variously 
coloured, and the mode by which this colour is 
attained displays the same pre-adaptation, and is 
equally a part of the structure and organisation of the 
bird. To make a certain colour in a bird's plumage, 
either colour-pigment is deposited in appropriate oeUs, 
or the little barbules are striated so as to decompose 
the light, or both of these means may be found 
in the same feather. But to make this colour it 
may require 10,000 gradations, either in the pig- 
ment or in the length or depth of the micro- 
scopical strisB on the barbules. Dai'k pigment here, 
and lighter and lighter there — strisB which will de- 
compose the light and enable the feathers to ab- 
sorb the most brilliant rays, and so commingle them 
as to produce the most vivid, the most varied, the 
most beautiful colouring in the world. There must 
not be, there cannot be any mistake ; the Mind 
which conceives and the Hand which guides are 
those of a Master. How does Mr. Darwin produce 
his colours? In some remote age pigment-cells or 
striffi came suddenly and fortuitously into existence, 
and a small speck of colour appeared in the plumage 
of a dull-coloured bird. This pleased the fancy and 
taste and intelligence and benevolence of the female^ 
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tnd' she chose the mate with a spot and paired with 
him, and bore a family of birds with the same spot in 
the same place where it had so charmed the mother. 
In an indefinite time afler this — ^when, perhaps, 
generations had passed away — the spot became for** 
tuitoosly bigger or more vivid, by the accidental addi- 
tion to the feather of more pigment-cells, or more stri» 
to the barbules. Again, the fortunate spot-bearer 
charms a female and she bears him a family. The 
larger spots now carry the day and become masters of 
the situation. The neglected smallnspots get no wives 
and gradually go out of existence. 

Again, in some remote age the last spotted bird 
varies, and at a different period of life, viz. as soon 
as he has gained a spot to vary. He is quite success- 
ful in charming the female and prospers, and we have 
now three different plumages which the brood of num- 
ber three produces. First the young are like their 
progenitors before they varied ; then, but at the same 
period of life in which their ancestors varied, does the 
greater or lesser spot appear. If the first varied when 
a year or two old, the young bird will have the larger 
spot in its nestling plumage and the smaller when he 
is a year or two old, or at one year old, if the varia- 
tion first occurred at that time. So here is a retro- 
gression of variation which is contrary to the laws of 
evolution, which, we are told, are from the simple to 
the complex. This, however, is what Mr. Darwin 
ealls sexual selection. Unless the variation increases 
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in a nfttnral sequence of time, he can never get on at 
all, and each sequence can only occur in obedience to 
a law of organisation. But we are not asked to be- 
lieve in a law of organisation, we are simply told that 
all the successive steps occur to please the female. 
The time cannot be far distant when the world of 
science must recover its equilibrium, and future ages 
will express wonder and doubt at the possibili^ of 
men who really understood the elements of science 
being led away into such delusions as beliefs in 
natural and sexual selection. 

Mammals. — Mr. Darwin does not make much pro- 
gress among mammals, inasmuch as there arc no 
splendid colours to charm the female, except indeed 
the colours which are seen on the hinder and other 
parts of some monkeys, which he considers are due to 
sexual selection. The taste of early female monkeys 
does not appear to have been exercised upon our 
immediate Darwinian progenitors, which I think is 
especially unkind, for an ultramarine blue nose and 
yellow whiskers would have been something fresh for 
the civilised and humanised dandy. However, we do 
nut see any of such colours among the anthropoids. 
Pithecut natyrus, the Asiatic orang-outang, has nose 
and fingers of lead-colour, while hia hair is of a 
bright brown, showing how the penultimate links in 
the monkey part of man's genealogy were becoming 
more sober in their tastes. Hylobates Hoolack, the 
gibb<w who first commenced hook noses, must have 
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been a dangeroius candidate among the ladies of his 
time, for he has a white fringe round his forehead and 
fiu^9 and the hair of his head is continuous, so as to 
form a whisker; while his conqueror, Hylobaies 
syndadyla — the siamang — a Sumatrian gibbon, and jet 
black all over, is notorious for having his hair on the 
frontal bone smooth and straight ; and I suppose this 
fact was pleasing to the female, for the monkey is very 
oonmion in these days in its peculiar locality. It is 
one of the howling tribe, and has evidently, somehow 
or other, managed to pass this quality into our * ape- 
like piDgenitor,' and from him downwards to the 
civilised partisans of borough elections, or the anti- 
knowledge league of 1871. On the border* ground of 
anthropoids we meet with a monkey which must have 
been a sore puzzle to sexual selection — the' proboscis 
monkey, Nasalis larvatus — which has an enormously 
long nose, a black face, brown head, dirty yellow 
cheeks and back, becoming lighter on the rump, with 
the posterior sides of the abdomen dark brown with 
white spots. Still more perplexing must have been 
the Cochin China monkey, Lasiopyga nemea, and 
various must have been the tastes of the sexual select- 
ing females. This beast has a reddish face, black 
forehead ; grey nape, upper arms, and sides of abdo- 
men ; yellowish white whiskers, forearms, rump, and 
tail; brown black thighs and feet and hands, and 
bright reddish-brown legs. Let any rational person 
l^ply his reflective powers in accounting for these 
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various colours according to the doctrine of sexual 
selection — they are just the points Mr. Darwin leaves 
out — and then reconcile his contemplation with the 
fact that this monkey, with all his means of exciting 
feminine selection, is one of the rarest in existence. 

As we recede further from the anthropoid monkeys, 
we get more brilliant colours. Semnopithecus mela-- 
lophas, a rare monkey — the simpai of the Javanese — 
which is only a foot long, with a tail twice or thrice as 
long, has an ultramarine face and a crest at the back of 
the head of the same colour, while the rest of the body 
is rich brown, with white flanks and nude thighs; 
altogether a very handsome fellow and intelligent 
withal. In the varied monkey, Cercopithecus moncL^ 
there are six or seven bright colours, which must have 
given sexual selection a vast deal of trouble. 

But nowhere does so-called sexual selection triumph 
in its accomplishment more than in the mandril, or 
rib-nose baboon Papio Mormon (Geoff. ), specimens of 
which are always to be seen at the Zoological Gardens 
and in almost every menagerie. This hideous brute, 
the fiercest and most malignant in disposition of all 
monkeys, is a native of the Guinea coast, and in its 
adult condition is ornamented with brilliant colour. It 
is about two feet long, has a lengthened muzzle, with 
nostrils occupying the centre of the upper lip, project- 
ing in a snout-like manner. Between the nose and 
the eyes the naked skin is divided into ribs and 
coloured with ultramarine blue; its forehead, partd 
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behind the ear, back shoulder and legs, black brown ; 
cheeks, spot behind ears, back of head and nape, front 
of chest and * posterior ' parts, dirtj yellowish white ; 
nose, ears, hands anteriorly, and naked parts round 
stumpy tail, purplish red. In the female, who is less 
in size, the colouring is the same but less yivid. The 
young are of a uniform tawny green, paler beneath, 
with yellow cheeks ; and, according to Mr. Darwin's 
theory of sexual selection, this must have been the 
colour of the progenitor of the mandriL Now, we 
may fairly ask the question, did the nose and stem 
yary at different times? As the passions of these 
brutes are essentially strong and bestial, we have a 
right to assume that a purplish spot behind first at- 
tracted the female, and an ultramarine spot ages after 
on the nose — both variations occurring when the crea- 
ture was of adult age ; then a white spot behind first 
one ear and then another, then a toe became purple, then 
another ; then the yellowish white stem, and so on. 

If sexual selection had anything to do with these 
changes — and Mr. Darwin says it entirely produced 
them — the variations must either have occurred simul- 
taneously, or one spot became added to because the 
females chose those with such spots. But does varia- 
tion cause variation ? Does it follow because the 
female preferred a baboon with a purple spot behind, 
or a blue spot on the ribbed nose, that her predilection 
for such spots would cause them to grow larger and 
larger ? That new cells should be formed in the organic 




S36 TALLACISa OF DARWjyZSif. 

structure, and new vessels sent out to cany blue ot 
purple pigment oil round, the original variation, and 
that Buch a process should be repeated over and over 
again through niTriads of ^carB, until the savage 
mandril (who from all accounts does not wait to be 
selected) should have been perfected in his present 
state ? Such, however, is the doctrine of sexoal selec- 
tion. 

Man, — From the monkeys of course the next step 
is to man, and I am glad to say the last I shall have 
to notice, for it is a dull and dreary road to follow a 
man through the phases of an impossible belief. 

I will not follow Mr. Darwin through his details of 
the differences between man and monkeys, nor through 
the chief part of the details of the difference between 
man and woman in mental and physical powers. He 
gives this of course i^ninst the woman, and at pt^ 
328 Mr, Darwin tells how this superiority has been 
gained. Let us have his own words: — 

'But these latter (imagination and reason) as well 
as the former (genius) will have been developed in 
man, partly through sexual selection, that is, through 
the contest of rival males ; and partly through natural 
selection, that is, from success in the general struggle 
for life ; and as in both cases the struggle will have 
been during maturity, the cliaracters thus gained will 
have been transmitted more fully to the male than to 
tiie female offspring. Tkui man hat ultimately &#• 
come tuperior to woman.^ 
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Now let us paj particular attention to what follows : 

^ It is indeed fortunate that the law of the equal 
transmission of characters to both sexes ha^ commonly 
prevailed throughout the whole class of mammals^ othet* 
wise it is probable that man would have become a$ 
superior in mental endowment to woman as the peacock 
is in ornamental plumage to the peahen,^ 

There is something bewildering in the abore pas- 
sage. First it asstunes a doubtful point, viz. whether 
man is reallj more highly endowed mentally than 
woman. Mr. Darwin sajs the latter would become 
so, were her imagination and reason exercised to the 
highest point when ^ nearly adult, and so be able to 
transmit such qualities chiefly to her adult daughters.' 

This statement again assumes that at adult age the 
two brains, male and female, are physically different 
to the degree of rendering it impossible for the female 
brain to attain as high a pitch of reasoning as the 
male. Such an assumption as this can easily be 
proved to be as false as the statement that it would be 
necessary so to educate women that they might trans- 
mit their educated qualities to their female children. 
Women are destined to different walks in life from 
men. They are not educated as a rule to master 
science or dead languages — neither are they exercised 
in mathematics. But to say they could not were they 
required master these subjects is falsified by the most 
ordinary knowledge of women and the positions they 
do and might hold in the intellectual world. 
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Few men have written more eloquently ind Well 
upon the deep subject <^ astronomy than Mrs. Somer- 
Tilk. Nay, I will go farther and say there are few 
men who could be educated to surpass her. The 
science of medicine has been hitherto closed to wonien> 
but we have recently seen them surpass many men in 
their collegiate exanuoation. One t£ the best works 
in the French langu^e upon one of the most difficult 
subjects in medicine is written by a Frenchwoman. 
In art have we not the inimitable Bonheur ; and what 
men ever wrote more beautiful and real poetry than 
Mrs. Hemans, or better prose than Madame de Stael 
or De Genlis? Have we not seen women lately 
{elected for their high mental qualities to the highest 
Educational Board in the United Kingdom ? 

But against knowledge like this, facts like these, 
truths like these, we are met by a miserable theory of 
sexual selection, and the testimony of Yogt, that 
female skulls are smaller than those of men. Of 
course they arc, and so is every bone in their body 
and every part of their structure. Is not their destiny 
different to that of man ? Why then should they not 
be organised in proportion ? Hod Yogt not been, like 
Darwin, a prejudiced speculator, he would never have 
committed himself to the statement quoted by Mr. 
Darwin as experience of his opinion that woman's mind 
is inferior to man's. The following is the quotation : ' It 
is a remarkable circumstance that the difference between 
the sexes as regards the cranial cavity increases with 
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tke deyelopment of the race^ so that the male European 
excels much more the female than the negro the 
negress.' Of course he docs. But simplj because the 
entire body of the European female differs more in 
size from the male than does that of the negress from 
the negro, which entirely explains the difference. In 
all normal skeletons the different bones are propor- 
tionate in size, and although you occasionally find a 
small head upon a large body and vice versd^ these are 
exceptions to the rule, exactly suited as such to support 
an hypothesis which is entirely built up upon supposi- 
tions and exceptional facts. 

Music is considered by Mr. Darwin to have been 
acquired by our animal ancestors by sexual selection. 
Considering the matter as settled, he writes : — 

^ Women are generally thought to possess sweeter 
voices than men, and as far as this serves as any guide 
we may infer that they first acquired musical powers 
in order to attract the other sex. 

* But if so this must have occurred long ago, before 
the progenitors of men had become sufficiently human 
to treat and value their women merely as useful 
slaves. The impassioned orator, bard, or musician, 
irhen with his varied tones and cadences he excites 
the strongest emotions in his hearers, little suspects 
that he uses the same means by which at an extremely 
remote period his half-human ancestors aroused each 
other's ardent passions during their mutual courtship 
and rivalry.' 
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Mr. Darwin actuallj revels in the pleasure of t^ 
ferring our best and noblest attributes to a bestial 
origin. When he talked about idiots walking on all 
fours, showing their tendency to retrograde in organi- 
sation, and of men displaying their canine teeth when 
they sneered at his theory like the baboon — ^he merely 
excited a feeling of pity that a man capable of better 
things should utter such sentiments ; but the sentence 
I have quoted surpasses anything of the kind ever 
written by him. 

I here close my criticism of Mr. Darwin's doctrine of 
sexual selection, and I submit with perfect confidence 
that I have proved his theory to be devoid of aAy 
scientific basis, that it is founded upon mere assump- 
tion, and that the phenomena adduced in proof have 
been totally misinterpreted. The time required for 
his sexual selection would upon his own theory, were 
there even a soul of truth in it, have been suffi- 
cient to have evolved his species into something else. 
It is inconsistent with that theory to assume that 
when any of his subjects of sexual selection, far down 
in the vista of past time, began to yield up their 
organic structure to the blandishments of feminine 
coquetry, they were then even of the same species as 
they are now. Natura non faclt saltum. They must 
long since have become evolved in another direction, 
for the changes in colour would * correlate ' with other 
organic changes, and a Darwinian species totally 
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different, eyen as a reptile is from a bird, miiBt have 
been the outcome of such organisms' variation. 

But change of colour, correlation, secondary sexual 
character, and evolution of mind are Darwinian attri- 
butes especially reserved for use only along the line 
which their inventor chooses to take them. 
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CHAPTER XIX 

THE VARIATION AND NATURAL SELECTION 
ARGUMENT^ CONTINUED. 

Mr, Dartcin's Supjwrters. 

Mr. Alfred B. Wallace. — Creation by Law. — The Duke of ArgylL— 
Reign of Law. — The Universe, according to Wallace, self-regulating. — 
Madagascar Long-nosed Moths. — The AngrtBcum sesqitipedale and its 
nectary. — Mr. Wallace's mode of makiug Moths' noses.— River beds. 
— Humming Birds. — Beauty of form and colour. — Separately and 
for themselves provided for in Nature. — Types or patterns in nature. 
— The Vertebrate type as adapted to infinite variety of life- 
Difficulties of Mr. Wallace in reconciling beauty of form or colour 
upon his principles with Mr. Darwin's maxim, Xafura von facit 
solium. — Mr. Wallace's inapt reference to Bull-dogs and Greyhounds. 

In leaving the latest works of Mr. Darwin, we are 
naturally led to ask what testimony has been brought 
forward in favour of his theory by one who was termed 
by Dr. Hooker in the Norwich address^ * Mr. Darwin's 
true knight.' 

Mr. Wallace has published several papers in various 
scientific journals. I propose to limit my notice to 
two : * On Creation by Law ' * and * The Philosophy 
of Birds' Nests.' '^ The observations upon creation by 
Jaw are chiefly answers to the trenchant arguments 

* Journal of Science, Oct. 1866. 

' Intellectual Observer, vol. xi. p. 413. 
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of the Duke of Argyll against Mr. Darwin's hypo- 
thesis in his well-known work, * The Reign of Law.' 

Mr. Wallace shelters himself in the beginning by 
the remarkable statement that the ^ noble author re- 
presents the feelings and expresses the ideas of that 
large class who take a keen interest in the progress of 
science in general^ and especially that of natural his- 
tory, but have never themselves studied nature in 
detail, or acquired that personal knowledge of the struc- 
ture of allied forms — the wonderful gradations from 
species to species and from group to group^ and the 
infinite variety of the phenomena of " variation " in 
organic beings — which are absolutely necessary for a 
full appreciation of the facts and reasonings contained 
in Mr. Darwin's book.' 

It is impossible to condemn too strongly this style 
of reasoning. Does Mr. Wallace mean that those 
who have studied the scales on butterflies' wings or 
the feathers in birds' changing and ever variable 
plumage, are the only people to whom the truths 
of Darwinism are appreciable ? Are not all the works 
of Mr. Darwin open to the Duke of Argyll, and does 
he not show by his argument that he thoroughly 
understands them ? Is the great knowledge in com- 
parative anatomy in all its phases of such men as 
Agassiz or Flourens to be compared for a single 
moment with that of amateurs in Darwinism ? And 
what is the chief line of objection taken by the 
Duke of Argyll ? Exactly that which we shall see 

B 2 
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presently is the argument taken by Agassiz, viz. the 
ever-present proof of mind in the various and varied 
organisms of the world. But Mr. Wallace is a warm 
disciple of Mr. Herbert Spencer, and we have shown 
how abhorrent to his train of thought is the presence 
of a Creator or Providence in nature. 

Mr. Wallace is not long before he makes us ac- 
quainted w^ith this fact, which, in strict fairness of 
argument, ought to place him out of the pale of dis- 
cussion. The Duke, he says, believes in the personal 
application of general laws in producing * variety, har- 
mony, design, and beauty.' * I believe, on the con- 
trary, that the universe is so constituted as to be 
self- regulating \ that as long as it contains life the 
forms under which that life is manifested have an 
inherent power of adjustment to each other and to 
surrounding nature ; and that this adjustment neces- 
sarily leads to the greatest possible amount of variety 
and beauty and enjoyment, because it does depend 
upon general laws and not on a continual supervision 
and re-arrangement of details.' * 

According to this statement, Mr. Wallace would 
account for the plan or design of nature as having 
been produced by secondary laws ; a statement 1 hold 
to be utterly without proof and untenable. 

Further on Mr. Wallace alludes to the beautiful 
contrivances and designs exhibited, according to Mr. 
Darwin's well-known researches, in the fertilisation of 

» Op, cit. p. 473. 
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orchids, and he asks, ^ Is it not then an extraordinary 
idea to imagine the Creator of the universe contriving 
the various complicated parts of these flowers as a 
mechanic might contrive an ingenious toy or a difficult 
puzzle?' Not in the least extraordinary, I say, to 
those who believe in special creation — very difficult 
certainly to those who do not This is simply the 
question. Mr. Wallace says that these contrivances 
are the effect of general laws implanted in the original 
speck of organic matter which is all these trans* 
mutationists allow the Creator to have formed. But 
he makes the sad blunder of letting the case go 
against him by his own admissions, because if these 
contrivances are the effect of creative lawsy they are 
equally the * special ' work of the Creator, and there- 
fore there would be nothing ^ extraordinary ' in the 
matter as suggested by Mr. Wallace. 

Mr. Wallace next takes us all the way to Madagas- 
car. In the beginning of his paper he favours us with 
a plate— 'in which a few ghastly-looking moths of the 
humming sphinx family are represented as thrusting 
their enormous proboscides into the nectaries of an 
orchis, AngrcBcum sesquipedale. 

A very taking picture it appears, with the morning 
sun shining through the mysterious depths of the forest. 
It would be still prettier were it true. Unfortunately 
however, both for Mr. Wallace's theory and for his 
discretion, the picture is altogether a sham. The orchis 
is there sure enough, with its long nectary conspicuously 
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displayed, but the moth with its long 'nose' (the 
misnomer is that of the learned io the TOrution of 
organic beings, not mine) is altogether a myth. No 
such moth is known to be in existence, but Mr. Wallace 
with exquisite naivett- auggesta that naturalists who 
go to Madagascar should search for it I Search for 
what ? the reader will naturally exclaim. Why, the 
mythical thing created in Mr. Wallace's picture, and 
placed there to prove the truth of Darwinism [ After 
this it will perhaps amuse those who are uninitiated in 
the mysteriea of Darwinian biology to know how the 
long nectary was manufactured, and how the moth — that 
is to be— obtained its long probosciB, Mr. Wallace 
only starts when the nectary of the Angrascum was half 
its present length, which is, I think, especially unkind, 
for one actually feels a longing to know how he ac- 
counts for a nectary at all. Well, then, when this 
nectary was about six inches long, it was chiefly fer- 
tilised by a species of moth which appeared (how kind 
of it) at the time of the plant's flowering and whose 
proboscis was of the same length. Then, among 
these flowers some would have nectaries longer than 
six inches, others shorter — so says Mr. Wallace and 
80 requires his theory ; and the short ones, having no 
moth's nose to carry down the pollen, would not get 
fertilised, because, the nectar only occupying about an 
inch of the nectary, the happy moth could get it all 
without going to the bottom ! Pardon me, Mr. Wallace, 
Buch a thing would be utterly impossible. How such 
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an argument could be advanced bj anyone aiming at 
scientiBc precision is marvellous. But the long neo- 
taried flowers would be well fertilised and the longest 
>7ould, on the average, be the best fertilised of all! 
And thus Mr. Wallace accounts for the * preservation 
of the fittest ' and the ultimate extension of the nec- 
tary to a foot in length I Turn now a moment to the 
mythical moth with a proboscis twelve inches or more 
in length. How came he (supposing he is ever found) 
to get such a ' nose ' ? Mr. Wallace describes it to have 
been quite an easy matter, and it was done in this wise. 
By the process above detailed, the nectaries would get 
too long for the moths, never be fertilised, and die out. 

Now remember that it is assumed this fertilisation 
takes place by the chance conveyance of pollen grain 
upon the moth's proboscis ; which, of course, in any case 
is washed off the moment the proboscis reaches the nec- 
tary. And yet we have here Mr. Darwin's right-hand 
man — the claimant to equal honours as to the intro- 
duction of this hypothesis of transmutation — we have 
here this ^ true knight ' asking sensible people to be- 
lieve that if one nectary were a little shorter than 
another, then the longer proboscis of the moth would 
not have occasion to go down to the bottom of the 
nectary, and therefore the orchis would not be fer- 
tilised I 

In the course of a somewhat long life's reading 
and observation, I must confess that I never knew a 
great biological question supported upon such utterly 
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groundless and absurd data. But to proceed with Ae 
moth's history. 

Well, by-and-bjy the nectaries iticreasing in size 
and the proboscides remaining stationary, the {dant 
would cease to exist in nature were there no other 
moths living with longer proboscides. 

Now just in the nick of time these mythical lepi- 
doptera step in and drive away the degraded short- 
noses, who would thus be destroyed in the ' struggle 
for existence,' and the ^ long noses ' would remain 
masters of the field. And so the game would be 
carried on, and the * long nectaries ' and ' long noses ' 
would be perpetuated, while the short ones would go 
out, until we get a nectary a foot long and a moth 
with a proboscis of at least eleven inches ; which is, 
however, as I stated before, at present a scientific desi- 
deratum, inasmuch as Mr. Wallace is obliged to admit 
that the largest proboscis he has ever known is that 
of a South American species in the British Museum, 
which measures nine inches and a quarter. This is 
what Mr. Wallace calls beautiful ^ self-acting adjust- 
ment,' and he is quite shocked at the idea of the Duke 
of Argyll that this could be done by a direct act of 
the Creator's power, and actually says that the Duke 
has no proof either to give or suggest that his view is 
the right one I So delighted is Mr. Wallace with his 
explanation of how nectaries and proboscides are 
evolved, that he rushes into the altogether inappro- 
priate and inapplicable illustration which inorganic 
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nature gives us In the formation of river beds. He 
says that any one ignorant of geology who examines a 
river system would remark that it had evidently been 
' created by mind/ and would listen with ^ incredulity 
to the geologist who assured him that the adaptation 
and adjustment he so much admired was an inevitable 
result of the action of general laws ; ' and further on 
he suggests that the Duke of Argyll would agree 
with the geologist. What the opinion of the Duke 
of Argyll may be I have no means at present of 
knowings as I am not aware that he has thought it 
worth while to answer Mr. Wallace's remarks ; but I 
will take the liberty of saying that a much greater 
man than either Mr. Wallace or Mr. Darwin — I 
mean Newton— did not think it beneath the dignity 
of the science he so much enlarged^ or derogatory 
to him as a philosopher^ to declare that the force, 
the laws of which he himself discovered — that of 
gravitation — was inexplicable on any other theory 
than that which ascribed it to the hand of God. 
And yet this gravitation is the principal force con- 
cerned in the formation of these river systems I But 
Mr. Wallace does not believe in the necessity of 
a special Providence, or even its existence. * I for 
one/ he says, * cannot . believe that the world would 
come to chaos if left to law alone.' What he means 
by law we gather from the context, and by his agree- 
ment with Mr. Spencer in the operation of physical 
forces^ which he correlates with those of life ; in other 
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words the doctrine of evolution, as enunciated bj 
Mr. Herbert Spencer. 

Now it would be an insult to the good sense and 
feeling of my readers were I to enter here into a 
defence of a special Providence, and of a continuing, 
ever-present, ever-active mind, which presides over and 
directs the formation, the adaptation, and the disposi- 
tion in space of all organised as well as unorganised 
nature. Mr. Wallace says this cannot be proved. 
In fact, his theory must altogether fall to pieces if it 
be true. With a mind thus strongly biassed in one 
direction, he cannot admit such proofs as are given by 
Agassiz, or which are demonstrable by the formation 
of a wheat-straw, or the opening of the thoracic duct 
into the veins of the neck of his own body. He says, 
* The theory of continual interference is a limitation of 
the Creator's power.' 

Talking of adaptation and varieties of colour he re- 
marks that the Duke does not attempt ^ to explain this 
except by reference to the fact that " purpose " and 
*' contrivance " are everywhere visible, and by the illo- 
gical deduction that they could only have arisen from 
the direct action of some mind, because the direct 
action of our minds produces similar contrivances.' I 
feel quite sure that if such reparks as these required 
an answer at all, the Duke of Argyll is able to answer 
them most triumphantly. It is some consolation to 
reflect that in a scientific discussion there are but few 
men who would make them at alL 
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Passing from ^ mind ' and ' contriyance ' as applied 
to structure, Mr. Wallace finds equal fault with the 
Duke of Argyll in his remarks about * beauty.' The 
Duke, with 999 in every 1,000 reflecting and thought- 
ful men, states, with regard to ' humming birds/ that 
there is no connection which can be either traced or 
conceived between their splendour and any function 
essential to life— this splendour is confined to the male 
sex almost exclusively. 

But, says Mr. Wallace, Mr. Darwin has met the 
statement and has shown ' by observation and reason- 
ing how beauty of colour and form may have a direct 
influence on the most important of all the functions of 
life, that of reproduction.' 

The Duke of Argyll responds that the colour of 
the various humming birds is quite irrespective or un- 
connected with their difference in structure, and then 
continues to remark : ' Plumes of blue are of no more 
value in the " struggle for existence " than plumes of 
green. Spangles of the emerald are no better in the 
battle of life than the spangles of the ruby. A crest 
of flame does not enable the humming bird to reach 
the curious recesses of an orchid better than a crest of 
sapphire. But all these are beautiful, and their beauty 
is various, and therefore all these are given.' • • • 
' It would be to doubt the evidence of our senses and 
of our reason, or else to assume hypotheses of which 
there is no proof whatever, if we were to doubt that 
mere ornament, or mere variety are as much an end 
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and aim in the workshop of nature as they are known to 
be in the workshop of the goldsmith and the jeweller. 
Why should they not ? , The love and the desire of 
them is universal in the mind of man.' ^ 

After describing the various beauties of those ex- 
quisite creatures (the humming birds), the Duke 
proceeds : — 

^ There is not the smallest ground for believing — on 
the contrary, there is every reason to disbelieve — that 
all these changes or any of them have any ot/ier use 
than the use of beauty y and he quotes as a conclusive 
proof of this what I have before mentioned, viz., that 
^ all this splendid ornament is almost always confined 
to one sex.' 

The Duke then dwells upon the beautiful adapta-> 
tion to special purposes so conspicuous in the group. 
* They feed mainly on insects which frequent the 
flowers of the New World, and some of these have 
nectar chambers of most curious plan. To get access to 
them requires a peculiar apparatus, and this apparatus 
the humming birds are provided with, both in the forms 
of bill and in the powers of wing. So special is the 
adaptation that some kinds of humming birds seem to be 
made to match a few plants which are perhaps confined to 
a single mountain.'' ' As an instance in which ornament 
takes the place of pictorial representation, the Duke 
instances the secondary feathers of the Argus pheasant, 
which are decorated with a series of conspicuous 8])ots 

> Ea$% iff Law, 230. * Op. cii. 231. 
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or ' eyes,' so coloured as to imitate the efTects of balls. 

* The shadows and the high lights are placed exactly where 
an artist would place them so as to represent a sphere,'^ 
The * eyes ' of the peacock's train are wonderful ex- 
amples of ornament, but they do not represent any- 
thing except their own harmonies of colour. The 

* eyes ' of the Argus pheasant are like the ^ ball-and- 
socket ' ornament which is common in the decorations 
of human art. 

'It is no answer to this argument in respect to 
beauty that we are constantly discovering the use of 
beautiful structures in which the beauty only and not 
the usefulness had been hitherto perceived. The 
harmonies on which all beauty probably depend are 
so mutually connected in nature, that ' use ' and 
ornament may often both arise out of the same condi- 
tions.' * 

I have already dealt at length with sexual selec- 
tion, but, as bearing upon the Duke's argument, I 
must reiterate the following facts. In the first 
place, we have no proof whatever that the insect 
or bird sees colours in the sense that we do ; and in 
the second place we have positive and distinct proof 
that the bird's plumage is more or less influenced by 
the condition of the genital organs. Thus birds as- 
sume, as a rule, a more marked and distinctive plumage 
in the breeding season, and the well-known dissections 
of Yarrell have fixed the phenomenon of the female's 

» Kcign nf Law (Good Words, 1866), p. 230. 
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assumption of male attire in the pheasant to disease of 
the ovaries. Here^ then, we obtain a clue to the elucida- 
tion of at least one cause connected with the organisa- 
tion of the bird which has more or less influence over 
the tints of the plumage. And as a rule the influence 
is uniform and regular. 

Just as the insect puts on the colour of the lichen, 
so does the ptarmigan assume that of the rocks or snow 
among which it dwells, and these changes begin when 
the bird breeds in the spring, and end when it goes into 
snowy quarters for the winter. As the Duke of Argyll 
observes : — * The evidence is indeed abundant that orna- 
ment and variety are provided for in nature for them- 
selves and by themselves, separate from all other use 
whatever. Any theory on the origin of species which 
is too narrow to hold this fact must be taken back for 
enlargement and repair. At the very best it must be 
incomplete. But here the question arises, Is there any 
ground for anything at all on the ** origin " of species, 
such for example as the various kinds of humming 
bird ? Beauty, variety, fitness for a peculiar mode of 
life — ^in these we see a purpose; but is there any 
indication of a method according to which the purpose 
has been pursued ? . • There is indeed immense variety, 
but it is variety within the bounds of law.' And then, 
after detailing the peculiarity of structure in the 
humming birds — viz. the peculiar form and constant 
number often either rudimentary or developed feathers 
of the tail, which, the Duke observes truly, more than 
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in other Bpecies^ suggests the operation of some physical 
law — he remarks : — 

* Now this is only one example of a great class of 
facts of continual recurrence in nature. The forces 
which are combined for the moulding of organic forms 
have been so combined as to mould them after certain 
types or patterns. It constantly happens that par- 
ticular parts of any given type which are indispensable 
to one animal are of no use whatever to another. 
Where they are of no use they are enlarged, developed, 
expanded. For example, the forearm of all the mam- 
malia, and even of all the lizards, terminates in five 
jointed bones or fingers. But in many animals the 
whole five are not needed, but only some one, two or 
three. In such cases the remainder are dwarfed, but 
rudimentally the whole number are always to be traced. 
Even in the horse, where only one of the five is directly 
used, and where this one is enlarged and developed 
into a hoof, parts corresponding to the remaining four 
fingers can be detected in the anatomy of the limb. In 
many cases the science of fossil remains enables us to 
trace the intermediate forms through which existing 
animals can be connected with animals long since ex- 
tinct. It must be remembered that the fact of this 
connection is quite a separate thing from any theory, 
such as Mr. Darwin's, as to its physical cause.' 

* Professor Owen pointed out, in public lectures de- 
livered some years before the publication of Mr. 
Darwin's book, the existence of fossil animals which 




266 FALLACIES OF DARWINISM. 

showed an increasing approximation to the forms of 
the horse and of the ox ; and he showed that this 
approximation was related in time, as it seemed to be 
in purpose, with the coming need of them for the 
service of man.' 

^All these facts should convince us that we must 
enlarge our ideas as to what is meant by '^ use " in the 
economy of nature. In the first place it must be so 
interpreted as to include ornament ; and in the second 
place it must include also not merely actual use, but 
potential use, or the capacity of being turned to use in 
new creations. In this point of view rudimentary or 
aborted organs need no longer puzzle us, for in respect 
to puriK)se they maybe read either in the light of history 
or in the light of prophecy. They indicate either what 
has already been or what may yet come to be. Why 
new creations should not have been made wholly new ; 
why they should have been always moulded on some 
pre-existing form ; why one fundamental groundwork 
should have been adhered to for all vertebrated animals, 
we cannot understand. But as a matter of fact it is 
so. For it appears that creative purpose has been 
effected through the instrumentality of forces so 
combined as to arrange the particles of organic matter 
in definite forms ; which forms include many separate 
parts capable of arrestment or development, according 
as special organs are required for the discharge of 
special functions. Each new creation seems to have 
been a new application of these old materials. Each 
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new boufie of life lias been built on these new fonnda* 
tions. Among the many wonders of nature> there is 
nothing more wonderful than this — the adaptability of 
the one Vertebrate type to the infinite variety of life 
to which it serves as an organ and a home. • • • Here 
again the laws of nature are seen to be nothing but 
eombinations of force with a view to purpose; combina- 
tions which indicate complete knowledge, not only of 
what is^ but of what is to be, and which foresees the 
end from the beginning/ ^ 

I have quoted these admirable opinions and argu- 
ments at length to show, in the first place, how exactly 
they agree with the view held by Agassiz; and secondly, 
because they perfectly coincide with those of the large 
body of scientific men who have not hitherto been 
tainted with the Darwinian heresy. 

But they do not satisfy Mr. Wallace, This gentle- 
man remarks that the Duke's argument is founded on 
the supposed analogy of the Creator's mind to ours, as 
regards the love of beauty for its own sake ; and then 
he asks why the Creator has made things ugly like the 
• elephant, rhinoceros, and camel.' Now there is a 
double error in these remarks of Mr. Wallace. 
Neither the Duke of Argyll nor any other scientific 
writer that I am acquainted with has ever ventured 
to say that the Creator's mind is the same as ours. 
Most men would regard such a statement as simply 

* Bii^ of law {Good Wards, 1865, p. 232), 
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blasphemous. What Agassiz and the Dake have 
argued is^ that there is evidence in every step of crea- 
tion, and in every phase of organic development, of 
foreknowledge, design, and reason. And they venture 
to say that these Divine faculties are not seen in chance 
variation, pampered monstrosities, ^ struggle for exis- 
tence,' * survival of the fittest,' and development by 
physical forces, as enunciated in Mr. Spencer's dogma 
of evolution. 

Secondly, it is a great and unpardonable error to 
say that there is anything in nature, when viewed with 
a scientific eye, and with a mind imbued with a love 
and reverence for the Great Artificer, which can be 
termed ugly in the strict meaning of the word. Nor 
is there any excuse for applying the epithet to one of 
the most wonderful and beautiful structures in creation 
— that of the elephant. 

But with regard to beauty, there is one fact which 
Mr. Wallace has entirely overlooked in the papers I 
am now criticising, and which has been quoted as 
worthy of praise by Dr. Hooker, when President of 
the British Association. According to Darwin's theory, 
natura non facit saltum. He states over and over 
again, that all the results we have seen have been 
produced in nature by variations so slight as to be 
practically unnoticeable. How does Mr. Wallace 
reconcile this fact with his theory that the beauty of 
the male plumage has been produced by variation, 
which gave him greater advantage over his fellows in 
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the matter of pairing? If we cannot see gradual 
▼ariation, it ceases to be an element in the ' survival 
of the fittest ' among male humming birds. 

Were nature to take a sudden jump, and evolve a 
gorgeous male bird or insect with attractive colourings, 
we could understand how the female, should she see 
as we do, might like a vain woman be attracted by a 
gilded waistcoat or a red coat. But it must be re-» 
membered that Mr. Wallace and those who agree with 
him have to evolve their full-fledged gallant by in- 
conceivably minute changes occurring through vast 
eons of time. And this must, I opine, be utterly fatal 
to their theory. There is no use in telling us that a 
small speck of blue here, or a shade of sapphire there, 
or a microscopical spot of colour anywhere, will prove 
more attractive to the female, and give the evolving 
humming-bird an advantage in the struggle for exists 
ence.* 

Mr. Wallace has also attempted to strengthen his 
case by assuming that the believer in special creation 
assigns to the Creator the mere variations which occur 
in species, or in the monstrosities produced in this 
direction by human agency ; and he goes out of his way 
to urge forward in proof that, if men wanted a bull-dog 
to torture another animal, a greyhound to catch a hare, 
or a bloodhound to hunt down their oppressed fellow- 
creatures, that the variations from the original stock 

* This was written before the appearance of Mr. Darwin's last wcnk, 
but I have seen no reason to alter the text. 
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were the direct agencies of the Creator as much as 
the creation of species. Mr. 'Wallace has no grounds 
for making the assertion as a matter of fact that all 
our domestic dogs have arisen from the ^ same original 
stock.' Even Mr. Darwin admits a plurality of pro* 
genitors for this animal,^ and that the Creator should 
be held responsible for the brutal employment of the 
buU-baiter or the slaye-owner is most unwarrantable* 
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CHAPTER XX 

THE TABIATION AND KATUBAL 8ELECTIOH 
ABGUMENT, CONTINUED. 

Mr, DarvMi Suppcrtenm 

Hr. Alfred B. Wallace, continued.— PhQosopliy of Birds' neste.— Not 
built by instinct, according to Wallace. — M. Flourens' remaric upon 
such a theory. — The Arab's tent. — The Patagonian huL— Built bj 
'imitation.' — The Egyptian mud houses. — The Pyramids. — ^Bixdi^ 
nests. — Material of.— Swallows build their nests of mud, because tbsj 
fly over ponds in search of flies. — Absurdity of such opinionf.—- 
Young Birds learn to build their nests from their parents. — ^Mr. 
Wallace's separation from Darwin in regard to the Creation of Han* 
— ^The subject considered. — Its teleological significance. 

Turning from Mr. Wallace's remarks on * Creation 
by Law/ let us examine his article on tiie ' Philosophy 
of Birds' Nests.' Mr. Wallace adopts Mr. Darwin's 
view that there is no such thing as instinct at all, in 
the sense in which we understand the word. He con- 
siders it the ^ result of small contmgent consequenceSy 
as produced by natural selection.' 

Well may M. Flourens remark upon tiiis singular 
theory: ^ On ne pent prendre cela au sSrieuz, I'^lection 
naturelle ^lisant un instinct. 

La po^ie a ses licences ; mais 
Cello^i ]ms8e on pea les bomes que j'jr metf.' 
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Mr. Wallace states his theory thus : — 
I believe, in short, that birds do not build their nests 
by instinct ; that man does not construct his dwellings 
by reason; that birds do change and improve when 
affected by the same causes that make men do so ; and 
that mankind neither alter nor improve when they 
exist under conditions similar to those which are almost 
universal among birds.' ^ 

Mr. Wallace supports this remarkable statement by 
asserting that the Arab builds the same tent he did 
2,000 or 3,000 years ago; the mud villages of the 
Egyptians are the same as those in the time of the 
Pharaohs ; * the Patagonians' rude shelter of leaves — 
the hollowed bank of the South African earthmen, we 
cannot conceive ever to have been inferior to what they 
are now.' 

Mr. Wallace says that these various structures are 
not built by instinct, but by ' simple imitation ' from 
one generation to another ; and then he proceeds to 
abolish his entire argmnent by telling us that these 
various tribes had nothing else at hand wherewith to 
build themselves habitations. ' The turf, or snow, or 
stones— -the palm leaves, bamboo, or branches which 
are the materials of houses in various countries, are 
used because nothing else is readily to be obtained. 
The Egyptian peasant has none of these — nor even 
wood. What then can he use but mud ? ' 

And so, because these people build themselves 

> /•<. 0&«., ToL xL p. 418 
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homes of the best structure with the best materials 
at their command, they are denied the use of reason 
or instinct in their construction. It is all the result 
of mere imitation ! Will Mr. Wallace kindly inform 
us where the Egyptians who live in mud cottages 
found a copy to guide them in building the Pyramids ? 
Are these structures the result of reason or mere 
imitation ? Is there no mark of improvement between 
the mud cottage and these wonderful structures ? 

Man, as a reasoning being, accommodates his archi- 
tecture to his wants, his means, his civilization, and 
the circumstances of his existence. The bird builds 
its nest in obedience to the operation of an innate 
instinct, which is directed, like the movements of man, 
by a Higher Power, and is so adapted to the purposes 
of its existence. But let us hear Mr. Wallace himself 
upon birds' nests : — 

* Each species uses materials it can most readily 
obtain, and builds in situations most congenial to its 
habits.' 

This is not true — it has not even a soul of truth in 
it. Every schoolboy knows that each bird selects 
particular materials, with which it always, when left 
alone^ constructs its nest. The nightingale selects its 
leaves and twigs — the goldfinch its moss, and lichen^ 
and feathers — the willow wren and chifichaff their dried 
grass— the whitethroat its bents and lichens — the rook 
its sticks — the swallow its mud — the kingfisher its 
bpiies — ^not because these things occur in the imme- 
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diate neighbourhood^ but because they are impelled to 
do so by an instinct which they cannot resist. Fancy 
a swallow, as Mr. Wallace remarks, building its nest 
of mud because it finds it on the margin of the ponds 
over which it flies in search of food ! — the rook be- 
x^use, in digging for worms, it comes in contact with 
roots and fibres ! Not one word is said of the adap- 
tation of the materials to the position or character of 
the nest — ^the mud to be used as plaster, the sticks to 
be laid across branches of trees as rafters I Then, 
again, in the situation of the nests we are told, gravely, 
* The titmouse, haunting fruit trees and rocks, and 
searching in cracks and crannies for insects, is natur- 
ally led to build in holes where it has shelter and 
security, while its great activity and the perfection of 
its tools (bill and feet) enable it easily to form a beau-^ 
tiful receptacle for its eggs and young ! ' 

But Mr. Wallace begins to feel an awkward difii- 
culty — viz., that the swallow, or the wren, or the finch^ 
or the tit, build all their nests in the same situation, 
of the same form, and with the same materials as their 
forefathers and immediate progenitors have done, with- 
out even having had the opportunity of imitation^ like 
the human being. How is the difficulty to be got 
over? jFiV*^ of all he denies the truth of the above, 
as I have given it. He says it is ' always assumed 
without proof aad even against proof J* Cage-birds do 
Hot build nests, like those which they do when at 
liberty; and he thinks little 'P^cksy' and 'Topsy> 
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learn how to build their nests when they are liying 
in them! In case I should not be believed^ I will 
give his own words ; and mind , I am quoting all this 
simply because the paper has been commended by Dr. 
Hooker, the President of the great British Association 
for the Advancement of Science. 

Mr. Wallace says : * During the time they [the 
young birds] are learning to fly, returning often to the 
nest [a false fact in natural history, as every school- 
boy knows — ^birds seldom or never return into a nest 
they have once left], they must be able to examine it 
inside and out I [as though they were going to pass 
through a competitive examination], and as their daily 
search for food invariably leads them among the mate- 
rials of which it is constructed [another awful blunder 
in natural history], and among places simUar to that 
in which it is placed [another awful blunder], is it so 
very wonderful that, when they want one themselves, 
they should make one like it ? ' 

This puts me so much in mind of the wonderful 
whale story introduced by Mr. Darwin in his first 
edition, but prudently withdrawn in the second, of 
bears swimming about with their mouths open, catching 
flies, being gradually converted into whales, that I am 
inclined to think Mr. Wallace is ambitious of a similar 
immortality in trying to make us believe his wonderful 
tales of the self-education of young tom-tits. 

Mr. Wallace does not believe in instinct because 
it must be innate, and therefore disturb * Mr. John 




268 FALLACIES OF DARWINISM. 

Stnart Mill's Bensationalism and all the modem 
philosophy of experience/ Mr. Wallace, however, 
thinks that birds' nests are built hj the same mode 
of reasoning as that used bj man in building his 
houses ! ^I simply hold that the phenomena presented 
bj tiieir mode of building their nests, when fairly 
compared with those exhibited by the great mass of 
mankind in building their homes, indicate no essential 
difference in the kind or nature of the mental faculties 
employed ! ' 

I have dealt with Mr. Wallace's arguments on their 
merits, and I have condemned them. Before conclud- 
ing, however, let me do justice to that gentieman. In 
his later writings he has separated from Mr. Darwin 
at an all-important point — viz., the Creation of Man. 
Mr. Wallace does not believe that 'natural selection* 
could have effected this great work. His reasons for 
this are most potent ; but I may say, en passant, they 
are equally applicable to the whole cycle of created 
tilings. 

It is found, and will be demonstrated further on, 
that the difference between the brain of the savage 
and the civilized man, in size, is not great ; and Mr. 
Wallace makes the pregnant remark that, as the 
savage has a larger brain than his needs require, it 
could not have been produced by natural selection. 
He also refers to the nakedness of man's skin, and to 
the different construction of his feet and hands, asking 
how, even though the construction of tiie hand and 
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foot might have assisted the animal to stand erect, of 
what use would the erect posture be to the animal ? 
He also alludes to the human larynx and ear, the 
latter of which is treated at length further on. Most 
thankful ought all scientific men be to Mr. Wallace 
for these unanswerable teleological remarks.' 

But a word about the brain of the savage being 
larger than his needs. Mr. Mivart would call this 
' anticipatory development.' 

Does it not read to us another and a grander lesson ? 
Does it not tell us that the savage has organs of mind 
which require development by education and civilisa- 
tion ? Can any language be plainer than that shown 
by the brain of the savage ? Does it not show that 
these beings are not to be slain and exterminated 
because they are savage ? Ay — plainer, I say, than 
language can describe or eloquence illustrate does 
this grand biological fact tell us that the savage has 
the means given him by his Creator by which the 
blessings of education can evolve within him the 
thoughts, the feelings, the actions, the responsibilities^ 
and the hopes of civilisation. 

1 Natural Selection^ p. 322 it $iq. 
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CHAPTER XXI. 

THE VARIATION AND NATURAL SELECTION 
ARGUMENT, CONTINUED. 

Mr, DarwirCs Supporters — Professor Huxley,, 

Professor Huxley's high position in the scientific world. — Has failed to 
proTe the truth of Evolution. — Does not entirely accept the hypothesis 
of Darwin. — Follows Hakel and Herbert Spencer. — Embryology his 
great basis of argument. — Unirersality of oviparous reproduction* 
— The point disputed. — Protozoa. — Fishes in the earliest strata. — 
Had the Vertebrate type thus early been evolved? — Agassis* 
opinion. — Closeness of structural affinity. — Supposed similitude of 
embryonic forms. — Difference between Man and Apes. — The greater 
difference between the highest and lowest Quadrumana disproved 
from Professor Huxley's own figures. — Objection to the Ape-Man 
evolution theory. — Mr. Huxley's psychological criticisms. — His 
illustration of reason and instinct unsound. — Objection to Mr. Hux- 
ley's style of argument — The nature of the present contest, and 
the necessity for mutual forbearance between the advocates of 
opposite theories. 

I NEED not say that this distinguished man stands 
foremost in the Darwinian and evolutionistic school. 
And Professor Huxley is a very different man from 
the crowd who write in our scientific journals, or are 
learned in the mysteries of pigeon rearing and all the 
tricks by which chickens and buU-dogs are made to vary. 
Professor Huxley is a distinguished teacher of 
biology. He is a man of great originality of thought. 
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ii clear and able writer, and thoronghlj conscientioiui 
in all that he says and teaches. 

But, with all this, he occasionally allows his almost 
passionate belief in evolutionism and Darwinism to 
make him unjust to his opponents. Notably is this 
shown in the commencement of his recent article in 
the * Contemporary Review' (Nov. 1871), in which 
he remarks : — 

* And as time has passed by a happy change has come 
over Mr. Darwin's critics. The mixture of ignor- 
ance and insolence which at first characterised a large 
proportion of the attacks with which he was assailed, 
is no longer the sad distinction of anti-Darwinian 
criticism. Instead of abusive nonsense, which merely 
discredited its writers, we read essays which are, at 
worst, more or less intelligent and appreciative ; while 
sometimes, like that which appeared in the '^ North 
British Review " for 1867, they have a real and perma- 
nent value.' 

I am sorry that Mr. Huxley should have written 
the above passage, because the words * ignorance,' 
' insolence,' and ' abusive nonsense ' are not terms 
which oucrht to be used in a scientific criticism. Fur- 
ther, they are manifestly unjust and untrue, for the 
opponents of Darwinism are among the highest men in 
the ranks of science — viz., such as Agassiz, Flpurens;, 
Owen, Haughton, &c. 

The opinions of these men have hardly ever been 
noticed by the Darwinian school, and^ in fact, it was 
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partdallj expressed belief in Darwinism, and this may 
explain how he comes to be the great champion of the 
hypothesis^ although but a partial believer in its truth. 

He is a firm and uncompromising disciple of the 
doctrine of evolution, as formularised by Herbert 
Spencer and taught by HakeL 

His opinions are best expressed in his own terse 
language :— 

' But now, leaving Mr. Darwin's views aside, the 
whole analogy of natural operations furnishes so conn 
plete and crushing an argument against the interven- 
tion of any but what are termed secondary causes in 
the production of all the phenomena of the universe, 
that in view of the intimate relations between man and 
the rest of the living world, and between the forces 
exerted by the latter and all other forces, I can see no 
excuse for doubting that all are co-ordinated terms of 
nature's great progression from the formless to the 
formed — from the inorganic to the organic — from 
blind force to conscious intellect and will.' ^ 

Nothing, then, can be more explicit than the expo- 
sition of Mr. Huxley's views ; but, until the missing 
link be found, which according to the experiments 
of Flourens it never can be, his position must remain 
anomalous. Mr. Darwin's 'new creative thought' 
cannot have any sound influence in biology, even if all 
other parts be true, unless * physiological species may 
be produced by selective breeding.' Therefore I think 

> Op, eU. p. 108. 
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we may I<^c&ll7 decide that the value of bis hypo- 
thesU ia inferior to the ' Principia ' of Newton. 

TSo man in these enquiring daya will long or penna* 
nently maintain a high poeition in the scientific world 
who constantly dogmatises upon an unproved hypo- 
thesie, on the assumption that it in true when tlie 
essential elements of its truth are wanting. 

The question is : Can evolution, as it ia understood 
by the Darwinian school, he proved ? Can matter, by 
virtue of an inherent potentiaUty, and by secondary 
laws, evolve itself from the ' formless to the formed,* 
and BO transmute, during ages of time, a mollusc into 
a fish — a fish into a mammal — and a monkey into a 
man? 

The onus prohandi of these great queries surely 
rests with those who answer them affirmatively. I 
confess that I have never yet heard a single proof 
established in their favour, and, until proof is given, 
it would, I think, be far more creditable for Ecientific 
men to confine themselves to a solution of the real 
issue. 

Having stated this as my opinion, I freely admit 
that ]SIr. Iluxlcy has expressed his own cosvictions 
with perfect good faith, and argued his case with most 
consummate ability ; and if good faith and consummate 
ability and high standing in the scientific world could 
have settled the question, it must have been settled 
long ago. 

But let us at once examine the basis of his faith. 
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The first facts upon which Mr. Huxley relies to 
establish his case are derived from embryology. 

I have already expressed my own views upon the 
subject, but, at the risk of recapitulation, I must go 
over some of the arguments 9gain. 

Mr. Huxley says — 

\. * All animals, except the very lowest, commence 
their existence as an egg.' 

Now, the exception here is far more important than 
the rule, inasmuch as it affects the great class of 
animals which must have existed, according to the 
evolution hypothesis, in the earliest periods of life upon 
the globe. I mean the great sub-kingdom of minute 
organisms — the Protozoa. 

The Gregarinidae, among the smallest of known 
animals, are not propagated by eggs ; but their mode 
of reproduction is well known. 

Two of the creatures, which can only be seen by the 
aid of a microscope, unite together — become mingled 
into one cell, which divides into two distinct parts, and 
each part separately develops its progeny. The two 
parts become one cell again, which bursts and distri- 
butes its young into the world. The great class of 
Infusoria are propagated by self-division or buds. The 
Rhizopoda or Amoebiform bodies, which include the 
Foraminifera and the early architects of the founda- 
tion of the earth's crust, viz., the Eozoon Canadense, 
and the Radiolaria, so well described by Huxley him* 
self, are propagated in the same way ; while the minute 

T 
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cell which constitutes the gemraule of the sponge has 
organs of locomotion bj which it swims about until 
it finds its resting-place.^ These facts are well known, 
and therefore Professor Huxley's retoark that further 
inquiries maj remove the apparent exception is hardly 
admissible as an argument, while the whole facts tell 
strongly against his theory, for they prove that the 
plan of creation in the lowest forms of life is different 
from that adopted in the higher, although we have 
already seen that the higher and lower and lowest 
forms of life occur in a fossil condition in the earliest 
known fossiliferous strata mingled one with the other I 
And I might take my stand here and say that this 
plan of the development of the earlier form of life is 
fatal altogether to the assumption of continuous evolu- 
tion. Perhaps, however, I should be accused of 
shrinking from meeting its supporters on higher 
grounds. Well, then, in the sub-kingdom Coelenterata 
— ^among the Hydr», for instance — we find that eggs, or 
ova, are first introduced as one of the means of propa- 
gation ; but not only is this not the sole means, but we 
find that all through the sub-kingdom, and eten into the 
Annulata, propagation may be accomplished by a 
species of budding without any sexual influence at alL 
So that the statement of Mr. Huxley that all animals, 
with a few exceptional cases, originate from an egg is 
not true in fact, and this is a very important break i n his 
evolution series. Whence came the fishes pointed out 

' Bree's Lower Forms of L\fe. 




PROFESSOR HUXLEY. 275 

bjr Agassiz as having existed contemporaneously with 
species of all the invertebrate sub-kingdoms in what he 
calls the Taconic, or Sub-Cambrian, strata? This is 
the extreme limit of known geological strata in which 
life is found to have existed. Will Professor Huxlej 
maintain for a single moment that in those remote 
spots in the vista of time — so remote that human 
reason cannot grasp or realise the distance — that the 
vertebrate skeleton had already been evolved ^rom the 
invertebrates among which it is known to have existed ? 
Crabs or lobsters, worms, cuttle-fish, snails, jelly* 
fish, star- fish, oysters, the polyps lived oontempora* 
neously with the first known vertebrate animal that 
ever came into being — all as clearly defined by unmis- 
takeable ordinal or special characters as they are at 
the present moment. And why, let me ask, does Mr. 
Huxley pass through the three lowest vertebrate divi- 
sions and more than half way up the fourth to illus- 
trate the development of the embryo in the egg? 
Simply because the nearer we bring two individuals in 
the series to each other, the more similar is the 
* method ' of their development 

Has not Agassiz finely pointed out that the 
skeleton of the fish had been created with special 
reference to man himself? Is not the same plan 
pursued throughout in the development of the verte- 
brate series ? Why, then, take such elaborate pains 
to show us that the embryos resemble each other at 
different periods of their embryogynal existence? 

T 2 
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Could it possibly be otherwise if the remark of Agassiz 
be true ? Creation is not by chance but by system, 
not by physical but vital laws ; not the result of corre- 
lated force, but the product of intelligent and design- 
ing mind. 

2. The study of development affords a clear test of 
closeness of structural affinity. 

And upon this postulate Professor Huxley attempts 
to prove that ^ the mode of origin and the early stages 
of the development of man are identical with those of 
animals immediately below him in the scale : without 
a doubt he is far nearer in these respects to the ape, 
than the apes are to the dog.' 

Of course, the higher the organisms go up the scale, 
according to the evident plan of creation, the more 
do they resemble each other during development and 
in maturity. But the truly wonderful fact is kept 
in the background altogether by Mr. Huxley, viz., 
that these embryos, though so much alike, become 
developed into beings altogether different. What 
does this prove? Why, that the assumed likeness 
is not real. Each shapeless mass contains within 
itself the powers of development into two distinct and 
differently formed living things. This cannot be by 
the mere application of physical laws. There is some- 
thing beyond which neither Mr. Huxley nor any other 
scientific man who ever lived can understand. And 
that something — the Why ? — puts Mr. Huxley alto- 
gether out of court No explanation upon the known 
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laws of physics can explain why those two embryos — 
that of the dog and the man, or the ape and the man — 
which Mr. Huxley tells us are at certain periods so 
much alike, shall become afterwards developed into 
complex structures so different between the dog and 
the man, and intellectual faculties so widely apart 
between the ape and the man. 

If they are, as Mr. Huxley says, at certain points 
exactly alikey then their development must be owing to 
the direct operation of supernatural causes. If they 
are only alike in external appearances, but totally 
unlike in their internal characters, then there is no 
force in Mr. Huxley's analogies, and all his labour to 
prove evolution from embryology is a vain and useless 
task. 

There is nothing more surprising in Mr. Huxley's 
attempt to prove his case than the confidence with which 
he tells us the ^ startling ' fact that the young ape is 
as far apart from the young dog as man is, while the 
latter, till within a short period of the close of his 
development, closely resembles the ape.* Exactly so! 
the last touches to the great picture which so greatly 
change its character are unintelligible to the amateur, 
who looks on with wonder and surprise at the skill and 
knowledge of the artist. And the last touches of the 

' It must be remembered that the dog is excluded from Mr. Darwin*! 
line of human descent, and not only is the dog omitted, but all the 
Cetacea, most of the fishes, all the birds, and all the mammalia, except 
the lemurs and monkeys — all of which must hare required, according 
to evolutionism, separate lines of eyolution; See Table, Frontispiece. 
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Great Master Builder, who creates that which 
man could have inherited from no animal in existence 
— ^the intellect, the reason, the immortal and never- 
dying soul — ^these are equally misunderstood by the 
cold unimaginative speculating materialist, who looks 
on with no feeling of pride, or of wonder, or reverence 
at the stupendous fact which, though he cannot under- 
stand, he yet endeavours, with a bold philosophy and 
a baseless theory, to elucidate and explain. 

It would be a waste of time to follow here Mr. 
Huxley's elaborate comparison between the anatomical 
structure of man and the lowest and highest of the 
apes, but there is one statement much relied upon by 
Mr. Huxley which requires some explanation, viz., 
that there is more difference between the highest apes 
and the lowest of the Quadrumana than there is 
between man and the highest apes. 

Now I give a section of the skull of the lemur, 
after Huxley himself, and a similar section of the 
skulls of the gorilla and an Australian, the lowest 
human skull, after Owen. In a moment it is rendered 
evident that, as regards the size of the brain, his state- 
ment is not correct. And size of brain is the chief 
and all-important distinction between man and monkeys. 
It is the difference between reasoning man and the 
brute, as shown by the organ of reason itself. Mr. 
Huxley may point out analogies and homologies in the 
anatomical details which bring the organic structure 
of the two forms very close to each other; but 
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these are merely means to the same end which are 
adopted to suit different modes of life and 'circum- 
stances of existence.' 




The lemur and Uie gorilla are monkeys, but man 
is eesenlially, and eternally, and finally distinct from 
both. Singularly enough Mr. Huxley, to prove 
his argument, utterly aboliahes Darwinism, for he 
gives a eection of the skull of a New "World long- 
tailed monkey, having a more capacious brain capacity 
than the so-called man-like apes ! which are chiefly 
distinguished hy the broad and impassable gulf which 
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renders man irreconcilably dissimilar. I need not 
allude to Mr. Huxley's lecture upon Protoplasm^ which 
has been dealt with, unanswerably and unanswered, by 
Dr. Stirling. In his most recent article in the ' Con- 
temporary Review ' Mr. Huxley has written a defence 
of the metaphysical aspect of Darwinism. As this 
review is personally directed against two other indivi- 
duals, I have no doubt but that we shall have equally 
able answers from them, and therefore it will be un- 
necessary for me to go at length into the subject here, 
more especially as it has already been dealt with, and 
must be further noticed in other pato of this work. I 
may, however, discuss the mode of argument by which 
Mr. Huxley attempts to evade the diflSculty. 

In order to prove that animals have the same 
faculties in kind as man, he furnishes us with the 
following illustration : — 

Suppose a keeper goes out coursing with a grey- 
hound in leash, and a hare crosses the field of vision, 
he becomes the subject of those states of consciousness 
we call visual sensations, and that is all he receives 
from without Sensation gives rise to thought — first 
of the object which is at a certain distance, then of the 
object which memory tells him is a hare. Then follows 
an emotion — a desire ta possess the hare; then a 
volition and an act — the loosing of the greyhound 
from the leash. And in these intellectual operations 
we have, as in every other, two sets of successive 
changes, one the physical basis of consciousness, which 
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for the sake of clearness In discassion Mr. Huxley 
calls ' neurosis ; ' the other consciousness itself, which 
for the same reason he terms ' psychosis.' The former 
is or may be followed in all its complexities by the 
anatomist and the physicist; the latter can only be 
known to the man himself. 

When the keeper was first trained to his work, 
every step in the process of neurosis was accompanied 
by a corresponding step in that of psychosis, or nearly 
so; but with practice, though all the steps of the 
neurosis remain, the psychosis in a great measure 
vanishes. The loosing of the dog follows unconsciously^ 
or, as we say, without thinking about it, upon the sight 
of the hare. 

Now the acts performed by the keeper in the first 
instance, viz., neurosis and psychosis, constitute ratio- 
cination ; and Mr. Huxley asks, ' Do they cease to be 
so when the man ceases to be conscious of them?' 
And Mr. Huxley says this depends upon what is the 
essence, and what the accident of these operations. 

To elucidate his meaning, I will quote his own 
words exactly : — 

' Now ratiocination is resolvable into predication, 
and predication consists in making in some way the 
existence, the co-existence, the succession, the likeness 
and unlikeness of things or their ideas. Whatever 
does this reasons ; and if a machine produces the 
effects of reason, I see no more ground for denying to 
it the reasoning power because it is unconscious, than 
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I see for refusing to Mr. Babbage's engine the title of 
a calculating machine on the same grounds.' 

And now let us see the conclusion which Mr. 
Huxley draws from this reasoning : — 

^ Thus it seems to me that a gamekeeper reasons, 
whether he is conscious or unconscious, whether his 
reasoning is carried on by neurosis, or whether it 
involves more or less psychosis. 

^ And if this is true of the gamekeeper^ it is also 
true of the greyhound. The essential resemblances in 
structure and function, as far as they can be studied, 
between the nervous systems of man and the dog, 
leave no reasonable doubt that the processes which go 
on in the one are just like those which take place in 
the other.' 

In the dog, continues Mr. Huxley, the nervous 
matter undergoes a series of changes precisely ana- 
logous to those which in man give rise to sensation, a 
train of thought, and volition. 

Whether the psychosis is the same or not, Mr. 
Huxley adds, it is impossible to say ; but at all events, 
if we deny * that a dog thinks, there are no grounds 
for believing that he feels.' Now I think there can 
be no difficulty in proving that the psychosis in the 
man is totally different from that in the dog. The 
gamekeeper, by a process of ratiocination, comes to the 
conclusion that there is a hare before him, which can 
run faster than he can, but which he desires to catch. 
The dog, by its instinct, which has been developed 
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more and more as he grew up from a puppy, sees what 
it knows is its natural prey, which it has a desire and 
means of catching. Reasoning man makes use of the 
instinct of the dog, which he has trained by his reason 
to attain great speed ; and he therefore gains his object 
— the possession of the hare. 

There is no more reason exhibited on the part of 
the dog in Mr. Huxley's illustration than there is in a 
dog running out of its kennel to get its food. If the 
dog cannot catch the hare, he gives it up as a failure ; 
he does not, if left to his own devices, employ another 
dog to run faster than he does, which would be an 
act of reason like that of the gamekeeper. Again^ 
although the man may do a reasoning act uncon- 
sciously, as Mr. Huxley says he does, as the result of 
education, there is no ground whatever for placing 
this unconscious reasoning upon the same level as the 
instinctive one of the dog. Mr. Huxley says that if a 
machine produces the eifects of reason he can see no 
more grounds for * denying to it the reasoning power, 
because it is unconscious, than for refusing to Mr. 
Babbage's engine the title of calculating machine on 
the same ground.' 

Surely this is unsound reaponing. In the one case 
the man reasons out a result, and by practice repeats 
it without going over it again. The ' reasoning 
machine ' would be merely the reflex of man's reason, 
acting by and in consequence of that reason. We 
might as well say that a musical box was a musician. 
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and a composer of music^ becaase it unconsciously 
performed a piece of music composed and adapted to 
its machinery by a musician. It matters not to the 
argument whether Descartes' opinion is true or not, 
that all animals are mere machines and devoid of 
consciousness. The question is^ are man's mental 
powers different from those of brutes. Say that the 
latter acts by instinct; it is quite possible^ and all 
analogies are favourable to the supposition, that the 
* neurosis' necessary for human * psychosis' may be 
in part the same as that which produces instinctive 
actions. Seeing that the result is so widely different, 
surely it cannot with any propriety be argued that 
6uch partial similarity gives to * their reasoning pro- 
cesses a fundamental unity.' 

Mr. Huxley asks, * If monkeys are capable of sen- 
sation, emotion, and volition, why are they denied 
thought (in the sense of predication) ? ' 

Our answer to this is simple enough, and ought to 
be conclusive enough ; but I do not expect that any 
answer will satisfy Mr. Huxley, who remarks, * No 
answer has ever been given to these questions.' 

But surely we cannot give to monkeys a ' psychosis ' 
which we know they do not possess. If monkeys do 
not reason in the sense that men do — and Mr. Huxley 
will hardly affirm this — surely it shows that sensation, 
emotion, and volition are not sufficient to constitute 
reason. 

The reviewer in the * Quarterly,' whose psychology 
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ifl severely condemned by Mr. Huxley, defines the 
special mental powers of man to be * self-consciousness/ 
and 'the reflection upon our sensations and percept 
tions, and asking what they are and why they are' 
— Reason. 

None of these qualities given to animals by Huxley 
are included in the definition; and therefore Mr. 
Huxley, departing from that good taste which ought 
to mark the discussion of science, becomes personal, 
and indulges in language which is quite unjustifiable. 
* Nay,' says Mr. Huxley, * what becomes of an average 
country squire or parson ? How many of these worthy 
persons, who, as their wont is, read the " Quarterly 
Review,"' would do other than stand agape if you 
asked him whether he had ever reflected what his 
sensations and perceptions are, and why they are ? ' 

This is not the recognised mode in which scientific 
discussions are carried on. Mr. Huxley evidently 
misconceives the meaning of the writer's definition, 
and then casts a most unworthy and unjust slur upon 
the mental condition of a class of men who, with few 
exceptions, are quite able to meet Mr. Huxley on his 
own ground, although they may not be able to discern 
clearly that there is no fundamental difference in the 
mental qualifications of men and brutes. 

On the whole I do not think that Mr. Huxley has 
added much to the proofs of Darwinism. He seems 
to lack the requisite calmness of temper to argue this 
question with equal fairness to those who agree with 
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him^ and those from whom he differs. After all there 
is a certain amount of respect due to the feelings, nay, 
even to the prejudices of our opponents in scientific 
discussions. Sound opinions lose nothing by being 
enforced with calmness and consideration for others, 
and if a different line is taken people are rather apt to 
look upon the aggressor as too self-confident both of 
his position and abilities. Neither do I think that 
Mr. Huxley has added any proof that the evolution of 
living things is the true mode of the incoming of 
species. It will be noted, however, that there are tw6 
distinct kinds of evolution advocated by different 
schools. That which is taught by Mr. Darwin, Mr. 
Huxley, and Mr. Herbert Spencer is founded upon 
the operation of physical forces and secondary laws, 
without the supervision and guidance of an exterior 
power. The other kind of evolution is adopted by 
Owen, St. 6. Mivart, and such able writers as the 
reviewers of Darwin's work in the * Edinburgh ' and 
* Quarterly Reviews ' for 1871 ; and this is simply an 
expression that evolution is the mode of creation, and 
that the Creator is the ever-present and guiding 
Power by which it is perfected, and that such evolu- 
tion may occur, and probably does occur, per saltum.- 
Now I do not believe that either kind of evolution 
is susceptible of proof; the latter, however, has much 
more to commend it to consideration than the former, 
and facts may hereafter give it that scientific precision 
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which is requisite to establish it as the mode of crea- 
tion. It will however still be special in its character. 

All facts however — all probabilities — all proofs are, 
in my opinion, opposed to the evolution from ' blind 
force to conscious intellect and will ' — or that which is 
the result of * chance variation/ or the mere ' integra- 
tion of matter.' 

If the Creative Power does not preside over all the 
changes of His creation, if He does not guide, direct, 
and mould into shape, and call into being every living 
thing in the vast world, there cannot be the slightest 
probability that He endowed the primordial speck, 
from which they tell us all things have been evolved, 
with the potentiality of creating, as it were, all living 
structures in the world. Nor, on the other hand, will 
the great question be more readily solved by any one 
ignorant of science raising difficulties and assuming that 
the facts of science are untrue, because they appear to 
be opposed to revealed truth. A wider margin must 
be given to those who investigate the recondite 
mysteries of Nature, and the most liberal construction 
must be placed upon their deductions, if they at first 
do not appear to square with our own convictions. 
There is a struggle going on, but it is between the ad- 
vocates of truth — not a war of bigots. Let us not 
carry our gifted reason beyond its limits, or attempt to 
solve erudite questions far beyond its reach. The 
history of the past gives us a rational hope that this 
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reason may become still more gifted^ and then we shall 
require no second light, nor higher intellect to explain 
much that is now dark. Science and religion, twin- 
sisters as they are, shall no longer be divided by doubt 
or mistrust; and the pride and self-glory now so 
apparent in even the loftiest efforts of human genius 
will pale before the grand light which truth shall send 
into every comer of the Earth. 
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CHAPTER XXII. 

THE VARIATION AND NATURAL SELECTION 
ARGUMENT, CONTINUED. 

Mr, DarwhCs 8upporter$. 

Sir Charles Ljell. — Conversion of Sir C. Lyell. — His labours great in 
G^logy. — Charm in his earlier writings consisting in th^ir gemiind 
teleological tone. — Tho 10th edition of the ' Principles.* — The scene 
changed and the charm gone. — M. Gandiy. — His fossil discoveries, 
— Sir C. Lyell's comments thereon.— Facts in favour of Dandnism 
divided into five heads.— The Dryopithecns. — The Mesopithecna of 
Pikermi. — Difference between species defined by man and those de- 
fined by Nature. — The great law of species. — Absurdity of drawing 
great conclusions from slight or assumed difierencee between fossil 
and recent forms. — Illustration. — Variation in Time more or lees 
constant as to size. — HakeVs * Origin of Man.' — Sir C. Lyell*s doubt« 
ful phraseology. — Mammalia, absence of, in far distant islands.-^ 
Tho Navara Lisard. 

I HAVE pretty well exhausted the practical writers on 
Darwinism who have been considered to have advanced 
the argument during the last ten years. At all events, 
it is not necessary to dwell upon the lesser lights who 
glean their knowledge of science from the pigeon-loft, 
and essay deep onslaught upon special creation from the 
every-varying and endless changes which occur in the 
top-knots of Polish chickens or the spangled plumage 
of gold and silver Hamburgs. I turn to the Geo- 
logical Record and will endeavour to cull from tb^ 
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pages of the stone book any facts which have told in 
favour or otherwise of Darwinism since the publication 
of the * Origin of Species.' 

The conversion of Sir Charles Lyell is^ on the face 
of it, a great fact for Mr. Darwin. In all his edi- 
tions of the * Principles of Geology ' up to the tenths 
he looked upon geological phenomena and geological 
facts as proviqg the fixity of species and their special 
creation in time. In the tenth edition, just pub- 
lished, he announces his change of opinion on thia 
subject and his conversion to the doctrine of develop- 
ment by law. 

As in the ' Origin of Species ' Mr. Darwin admitted 
that geology was his weakest point, the accession to 
his party of the Nestor of geologists — the man to whom 
the present generation is more indebted than any other 
for all that is known of geology in its advanced stage 
— must have been a great triumph, and was sufficient 
to justify the allusion made to it by Dr. Hooker in his 
address at the Norwich meeting of the British Asso- 
ciation. 

I must confess that a tinge of regret passed through 
my mind when I saw the veteran form of this fine 
old man walk up the geological section room, and 
when I thought of the pleasure with which in past 
days I had read his works and imbibed the healthy 
tone and spirit in which they were written. I felt, I 
say, a tinge of regret when I reflected that such a man 
could, in the maturity of his age and fame^ have 
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forsaken the ' principles ' of his jouth^ of his manhood, 
and of his prime. 

The charm with which years ago I had read the 
* Principles of Geology' had passed away, and it was with 
a feeling of melancholy that I reflected what the future 
would think of the great geologist's transmutation of 
thought. 

Let us, however, look into the tenth edition and ask 
the important question, Has this change of opinion 
added one single link to the chain of reasoning by 
which the advocates of progressive development and 
blind force evolution try to prop up their creed? I 
think not Sir C. Lyell has recapitulated all Mr. 
Darwin's principles, and has added all that he knew 
which he thought might support his old friend's views. 
' But the tenth edition of the * Principles ' adds no new 
prop to the already tottering heresy. It does nothing 
to supply the misaing links by which the stone book 
ought to prove the truth of evolution. It takes refuge 
in the now old old story, that the records of that 
stone book are imperfect — although Agassiz, as we 
have seen above, has proved how much richer in species 
the old strata are than the present seas. 

In spite of the great researches displayed by the 
magnificent works of the PalaM)ntographical Society — 
in spite of the proof adduced by Agassiz that the 
lowest fossiliferous strata contained representatives of 
all the typical animal structures known in the great 
animal sub-kingdoqpus — in spite, in fact, of the well- 

u 2 
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known riches of geology— we are again told that its 
records are too imperfect to have any weight in solv-* 
ing the mystery. The following are, however, the 
principal facts recorded by Sir Charles. M. Gandry 
has written a treatise, and Sir C. Lyell, with the 
avidity of a new convert, has seized upon him to prove 
that geology shows us intermediate forms between the 
Upper Miocene and living mammalia. 

* Having myself,' says Sir C. Lyell,' * had the ad-* 
vantage of seeing the original specimens collected by 
this zealous geologist, and now in the museum of Paris, 
and having had the connecting links supplied by species 
obtained from other parts of the world laid before me, 
I have been able the more fully to appreciate the force 
of the evidence appealed to in favour of transmutation*' 

These facts in favour of Darwinism are — 

1. Animals with a proboscis have been arranged 
in chronological order in the form of thirty distinct 
species, * beginning in the Middle Miocene and con- 
tinued through those of the Upper Miocene of Ava, 
the Sewalik Hills, Fikermi, and Eppelsheim, to the 
Pliocene forms of Southern India, Italy, and England; 
finally to the Post^Pliocene or quaternary species of 
Europe and America, till we end with the two existing 
elephants of India and Africa.' 

2. Fifteen extinct species and five existing ones 
of the rhinoceros are tabulated in the same form, 

3. The horse is traced from the Upper Miocene oi 

" Principles^ ii. p. 482 
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France^ Gennany, Greece, and India, througli the 
Pliocene and Post-Pliocene of Europe, India, and 
America, to the living horse and ass. 

4* The Pig family have also shown ample materials 
in illustration of the same law of a gradual change of 
structure. 

5. Even the Quadrumana are beginning to afford 
proof of the manner in which the existing apes have 
ramified from their extinct prototypes, although our 
information respecting them, whether from Pikermi 
or elsewhere, has been almost exclusively hitherto 
derived from extra-tropical latitudes, where there are 
now no living representatives of the order. * Only 
fourteen species of the ape and monkey tribe have as 
yet been detected in a fossil state, and each of these 
has usually furnished but a few bones of its skeleton 
to the osteologist ; yet they have not failed to throw 
much light on the transmutation hypothesis.' (P. 483.) 

* The Dryopithecus of the Miocene south of France, 
specifically distinct from any ape now existing, comes 
so near the living gibbon, or long-armed ape, as 
not, according to Owen, to deserve separate generic 
rank. 

' All the other fossils of Europe and Asia have an 
afiinity to living species or genera of the Catarrhine 
division, and those of America found in Brazilian caves 
to the Platyrrhine.' (P. 484.) 

Sir C. Lyell then quotes M. Gaudry's rhapsodies, 
because the Mesopithecus of Pikermi differs from 
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any fossil types in having skulls like the living 
Semnopitheci of India^ and limbs like those of the 
Macaques. And then M. Gaudry exclaims, ' How 
clearly do these fossil relics point to the idea that 
species, genera, families, and orders, now so distinct, 
have had common ancestors ! ' 

Now, the great error which is committed by M, 
Gaudry, by Sir C. Lyell, by Mr. Darwin, and others 
of the school, is this — they have made no difference 
between the species defined by man and those which 
are defined by Nature. In classification, as pursued 
by man, every little alteration in external character or 
habit is deemed sufficient to constitute a species ; but 
Nature has nowhere created two organic beings exactly 
alike, and we frequently witness variations or sports 
which make her productions still more unlike each 
other. She has, however, instituted a grand law, 
which Flourens has tersely expressed ; * Continued 
fecundity marks the species, but limited fecundity 
marks the genus.' 

Mr. Darwin has not been able to disprove this 
axiom, and therefore he is, according to Mr. Huxley 
even, altogether out of court. 

But how absurd it is to take the bones of a series 
of monkeys, or other animals, in a fossil state, and 
attempt to prove the theory of transmutation from 
their real or assumed difference from living forms I 

Let me illustrate this. Suppose we take the mem- 
bers of the British Association who will meet io^ 
gether next year^ and measure the length, breadth 
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width, und circumference, and calculated brain-capacity 
of each member ; let us carefully measure the length 
of each member's nose, arms, hands, fingers, legs, feet, 
and toes ; let us note down the colour of their hair 
and its consistency, of their skin, eyes, and the hirsute 
or nude condition of the former. Why, with these 
data, we shall find at least fifty different specie^i formed 
according to the plan pursued by M. Gaudry and 
Sir C. Lyell in determining the different specific 
characters of the Miocene and existing monkeyv ; and 
yet no one doubts the members of the British Asso^ 
ciation being one species. 

Again. Let us imagine for a moment that the whole 
inhabitants of the world were to be momentarily de-* 
stroyed except the British Association, and that these 
learned savants were permitted to enjoy a millennium 
of scientific research. How many species would they 
make out of the human fossilised race at the end of 
their millennium ? 

And suppose that these savans, during their millen- 
nium, were to be altered slightly by variation, as we 
see the Americans alter from the English ; would they 
not with triumph produce a paper proving that they 
were descended from the fossilised species of men, 
but that they showed distinct signs of transmutation 
— for one series of fossils had longer legs or arms, or 
broader or longer skulls than their living prototypes? 
And yet this is exactly the argument assumed by Sir 
C. Lyell, on the authority of M. Gaudry, to prove the 
transmutation of apes. 
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How variation in time affects a species, I am able to 
show from fossils in my own possession. 

At the Norwich meeting, the Rev. Osgood Fisher 
read a paper upon the Norfolk Drift ; and he described 
the upper of the three layers as identical with the foe- 
siUferous fresh-water clay-beds at Walton-on-the-Naze 
in Essex; and he assigned a probable age to this 
formation of somewhere about 110,000 years. 

Now, I have fossils found together in this bed at 
Walton : elephants' tusks and teeth, skulls and horns 
of the Irish elk {Megaceros hibemicus), bones of Bos 
primiffenius, and teeth of the woolly rhinoceros (Rkino^ 
ceros tichorhinus) — all extinct species ; but among them 
I have two fine frontlets, one of them with horn cores, 
of the Bison prisons or Auerochs, representatives of 
which are still alive in Europe, viz., in the Caucasus 
and Lithuania. 

Professor Owen says * that the fossil species does 
not structurally differ from the living one ; but my 
fossils prove that the ancestor was larger than its 
living descendant: in other words, in 110,000 years 
the species has from various causes become degenerated, 
and will probably, judging from analogy, in a few 
hundreds of years die out. But we do not see here 
any sign of transmutation. External causes have 
altered the size of the creature, but its specific dis* 
tinctness from its congener, the buffalo, remains the 

> FokU Mammalia^ 
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Mune in the liying as it is shown to be in the fossil 
remains 

But the savants to whom I have alluded have been 
anticipated. Professor Hakel, of Jena^ has already 
divided the human race into no less than ten different 
species, and has given his view how they have been 
* evolved.' I copy the following from the * Quarterly 
Journal of Science ' for 1868.* 

* In the first essay, " On the Origin of Mankind," the 
author gives his reasons for inferring that Man has 
come into being by a process of development from the 
lower animals ; and he regards the importance of the 
** Lamarck-Darwin " hypothesis as precisely equivalent 
to that of Copernicus and Newton's system of astro- 
nomy ; for, while the latter proved the error of the 
old geocentric system, so the former shows the falsity 
of the Anthropocentric belief that looks upon man as 
the centre of an animate world created only to supply 
his wants. 

* The second essay, " On the Pedigree of Mankind," 
contains the author's opinion of the line in which 
man's development from the lower animals took place. 
Commencing with Amphioxus, and proceeding through 
the lampreys and the extinct allies of the sharks to 
the Lepidosiren, thence through Proteus and its con- 

' Dr. H&kel od Origin of Man» From ' Ueber die Entstehung und 
den Stammbaum des MeDBchengeschlechts/ bj Dr. Hakel, in the Samjn' 
lung gemeinveratdndlicher wissenwhaftlicher Vortrdge^ heransgegeben 
Ton Bad. Virchow und Fr. t« Holtzendorf, Serie iii. Hefte 62, 63. 1868. 
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geners to the Tritons and Salamanders, and then to 
the Monotremata (Omithorhynchus), the line then 
passes through the Marsupials, the lemurs, the Old 
World monkeys (Semnopithecus, &c.),and the anthro- 
poid apes (orang, gorilla). As will be seen further 
on, this is precisely the line taken by Darwin. 

* All the existing varieties of man the author regards 
as having come from one stock, but that original race 
he considers to be now extinct. He also believes that 
the various races have the same value as natural his- 
tory species, and as species he describes them. They 
are the following : — 

* I. Homines ulotrichi : Men with woolly hair and 
long heads. 

1. Homo primigenius . Ape-like men, now extinct. 

2. H. Papua . • . Papuan species. 

3. H. hottentottus . • South African species. 

4. H. Afer .... Central African species. 

*II. Homines lissotrichi: Men with smooth hair; 
heads long, short, and of medium proportions. 



5. Homo alfurus 

6. H. Polynesius 

7. H. Arcticus . 

8. H. MongoHcus 

9. H. Americanus 
10. H. Caucasicus 



New Holland species. 
Malayan species. 
Polar species. 
Yellow species. 
Red species. 
White species. 



He docs not deny that it is sometimes difficult to 
draw the line between these groups, but observes that 
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the same difficulty exists in treating of species belong- 
ing to other groups of the animate world.' ^ 

Sir Charles Lyell has told us that Linn»us could 
not distinguish man generically from the ape. Had 
LinnaBUs taken into his calculation the peculiar ana* 
tomy and function of the human knee-joint, the pecu- 
liarly and adaptively curved spine which enables man 
to stand upright, and the grand cerebral differences, 
he would have had no difficulty in placing man by 
himself, the sole representative of the genus Homo, 
the highest effort of creative power among living things. 
Sir C. Lyell does not shine as a transmutationist, and 
every now and then we find him turning back to the 
old sentiments which gave a peculiar charm to his 
former works. Take, for instance, one of his conclud- 
ing passages : ' But in whatever direction we pursue 
our researches, whether in time or space, we discover 
everywhere the clear proofs of a Creative Intelligence, 
and of His foresight, wisdom, and power.' ' 

Strangely contrasted with this fine passage is the 
following hesitating, doubting, uncertain expression of 
transmutation (the italics are mine) : — * There must 
ever have existed, according to the theory of natural 
selection, all the transitional forms between the two 
extremes; but these forms may have died out for 
want of favourable conditions, or may have been 
absorbed into one or other of the extremes ; which 

* Quarterly Journal of Soienee, October 1868, p. 55U 
» Op. cit p. 613. 
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last may be able to maintain their ground, on the 
principle before alluded to.' ^ 

All this is a very weak kind of reasoning, but it 
prevails throughout that part of the work which is 
devoted to an exposition of Mr. Darwin's views. I 
will select a few more instances from the chapter on 
' Insular Floras and Faunas,' considered with reference 
to the origin of species : — 

^ It is also possible that some volcanic islands may, 
during or since the Miocene era, have been formed 
and again destroyed within the area of the map (show- 
ing the depth of the ocean between the eastern volcanic 
archipelagos of the North Atlantic and the mainland). 
They may have played an im{X)rtant part in promoting 
the interchange of species between different archi- 
pelagos, or between them and the continent.' 

And with this uncertain strain he introduces us to 
the animals in the above islands, which he wants to 
prove have never been formed there by transmutation. 

Mammalia. — These, as indigenous species, are all 
absent, except bats ; but we do find in the Grand 
Canary and Teneriffe islands no end of domestic 
animals — camels, horses, asses, dogs, sheep, and pigs, 
but no little squirrels, or field-mice, or weasels. Sir 
Charles then quotes Pritchard to prove there were 
no indigenous quadrupeds except bats in the Pacific 
Islands, and in New Zealand only three, two bats and one 
rat Therefore, says Mr. Darwin, and therefore, re- 

> Op. cit„ p. 424. 
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echoes Sir C« Lyell, ' the abBence of all mammalia in 
islands far from continents is strongly confirmatory of 
the origin of species by descent from pre-existing 
closely-allied species.' (P. 412.) 

But then why, with plenty of food in those islands 
for the support of any number of mammals, did they 
not flourish, and vary, and select, and have * survivalfl 
of fittest,' and become, in fact, grand models of Dar- 
winism? Sir C. Lyell admits that those volcanic 
islands were thrown up in the Miocene period, which 
is an immense era down the vista of time. Why did 
we not have evolved in those islands multitudes of 
creatures, to live upon the good things there provided 
for them ? And surely those islands, so long left to 
themselves and to the operation of physical forces, 
ought to have produced some of those intermediate 
forms which would have displayed the links of trans^ 
formation. 

Let us be just. Is the ' Tuatara or Navara Lizard,' 
recently found in New Zealand, a case in point ? It 
has, we are informed by Dr. Gunther, teeth-like pro^ 
cesses on the jaw-bones like the crocodile ; the teeth 
proper are like the chisel-shaped incisors of a rat ; the 
vertebrae are concave on both aspects like those of a 
fi^h, and each rib has a process attached to it similar 
to that of a bird ; and, says Dr. Gunther, these 
peculiarities of structure are more significant ^ as the 
animal occurs in a part of the globe remarkable for the 
low and scanty development of reptilian life. The 



802 FALLACIES OF DARWINISM. 

New Zealand of the present period is inhabited by only a 
few (about nine) small species of generally distributed 
geckos and skinks^ and a single species of frog ; and 
it is not probable that this small list will be con- 
siderably increased by future researches. With more 
confidence we may look forward to discoveries of 
remains of extinct forms.' ^ 

This curious reptile was in the Zoological Gardens 
in November 1868 ; but, as Mr. Tegetmeier (* Field/ 
November 7, 1868) says in characteristic Darwinian 
language, 'it is, like the moa and dodo, slowly and 
yet surely being improved out of existence by human 
agency.' 

I have no doubt but that the transmutationists will 
make the most of this creature. We know at present 
too little about it to say whether its evolving powers 
are directed towards the bird or the rat, or whether, if 
permitted to remain, it will not become more croco- 
dilian, or degenerate backwards and become a fish 
again I If the New Zealand pigs will only let it alone 
\t will have a chance, in myriads of years, of arriving 
at one or other of those conditions I 

Such, then, is all the evidence which the Atlantic or 
Pacific Islands can afford of the transmutation theory. 
Under the most favourable circumstances possible to 
conceive, their evidence upon the subject is entirely 
negative. And I think we need not follow Sir C. Lyell 

' Tranaactiona of Royal Sociefi/, 
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any further in his tenth edition of the * Principles.' ^ 
He has adduced but little which has not been equally 
if not better said by Mr. Darwin. He has not added 
any geological facts worth recording in favour of trans- 
mutation, and he has left unanswered the proofs 
adduced by M. Agassiz, that the geological record 
is entirely in favour of the special creation of organic 
beings upon a fixed plan, only altered by Divine Wis- 
dom to adapt them to the ever-changing circumstances 
of existence^ and which display in every blade of grass 
that grows, and every living thing that peoples the 
earth, the waters, or the atmosphere, the marks of 
a designing, ever-acting mind, and the eternal and 
everlasting proof that the Creator is also the Pro- 
vidence of the World. 

' The eleventh edition has been published since the above was in 
type. I have not seea it« 
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CHAPTER XXIIL 

THE DERIVATIVE DOCTRINE OP PROFESSOR OWEK. 

Professor Owen's statement that he has held the doctrine of 'Deriva« 
tion* for thirty years. — His present belief is in a Law of Variatibn 
ab initio, — The Hipparion. — Professor Owen's vital difference fron 
Darwin. — His strong language towards Sir C. Lyell and Professor 
Huxley. — Summary of Differences between Dsurwinism and Owenism. — 
Ko stronger ^oo/" of Derivation than of Darwinism. — Professor Owen's 
doctrine a surrender of outposts to the enemy. — He does not re- 
move a single difficulty. — Difficulty or impossibility of the finite 
mind grasping the Infinite. — The Vertebral type in time. — Method 
in Creation. — The wisdom, the power, and the goodness of Ghxl.— 
Law not paramount to the lawgiver. — The Book of Nature a sealed 
book. — Probability of the seal being broken. — Rules of action in 
unravelling the greut scheme. 

In the concluding portion of the third and last volume 
of the * Anatomy and Physiology of Vertebrates,' 
published in December 1868, Professor Owen has 
made a ^ confession of his faith ' in regard to the ques- 
tion of the ^ origin of species.' 

To all students of natural history, and particularly 
of the works of the author himself, this ^ confession * 
will cause but little surprise, for although the theory 
of Professor Owen is somewhat different from that 
* outcoming ' which they had been led to expect, yet 
the frequent mention of a * secondary law ' in his writ- 
ings, and his distinct assertion that he has held the 
doctrine now enunciated for the last thirty years. 
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^hows clearly enough that such a * law ' was part of 
the theory held by Professor Owen as to the ^ origin 
of species.' 

Professor Owea now states that he believes in the 
formation of species by secondary causes, acting con- 
tinuously and progressively ; and although^ as will be 
seen, he does not discard the operation of an ever- 
present creative intelligence in the changes he assumes 
to occur in living organisations, yet he expresses his 
disbelief in special creation, or as he, I conceive, 
erroneously terms it, ' miraculous creation.' He be- 
lieves that all species have been formed by the slow 
operation of a law of variation, imprinted upon matter 
by the Creator in the beginning, and that all living 
things have been produced by the operation of such 
law in time, their position and uses in the world 
having been pre-ordained by the Creator. 

Professor Owen considers that the missing geolo- 
gical link in one great chain of organisms has been 
found, by the discovery of the hipparion ; * which, he 
says, connects the paleotherium, as restored by 
Cuvier, with the horse of the present day ; and he 
gives drawings of the leg and three-hoofed foot of 
the paleotherium, the one-hoofed foot (and two dwarf- 
hoofs) of the hipparion, and single-hoofed (with hoof- 
less splint-bones) foot and leg of the existing horse. 

Professor Owen differs altogether from the * natural 

' ' Lettre sur rHipparion/ in Annales scientifiquea d cTIndustnt du 
Midi de la France, 8vo. 1852. 

X 
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selection' theory of Darwin, and says some severe 
things of that naturalist. He thus condemns a 
distinguished naturalist for finding fault with La- 
marck : * From one destitute of qualifications for 
grappling with the difficulties of this profound genetic 
problem in physiology, silence would have been blame- 
less. yitu{)erative condemnation by such a one of a 
given phase or an untenable ground of that problem, 
is of no greater value than his extiavagant commenda- 
tion, with as little capacity for comprehending its 
weakness, of a subsequent attempt towards its solu- 
tion.' (Vol. iii. p. 802.) 

Another well-known believer in Darwin is thus 
spoken of: * To suppose that co-existing differentia- 
tions and specialisations, such as equus and rhino- 
ceros, or either of these and tapirus, which have 
diverged to generic distinctions from an antecedent 
common form, to be transmutable one into another, 
would be as unscientific, not to say absurd, as the idea 
which has been bolstered up by so many questionable 
illustrations, and foisted upon poor " working men^^ of 
their derivation from a gorilla ! ' 

Professor Owen calls his secondary law that of 
* derivation,' and thus sums up its difference from and 
superiority to the ^ natural selection ' of Mr. Darwin : 

* " Derivation " holds that every species changes 
in time, by virtue of inherent tendencies thereto. 
** Natural selection " holds that no such change can 
take place without the influence of altered external 
circumstances educing or selecting such change. 
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* ** Derivation ^ sees among the innate tendency to 
change, irrespective of altered surrounding circum- 
stances, a .manifestation of creative power in the 
variety and beauty of the results ; and in the ultimate 
forthcoming of a being susceptible of appreciating 
such beauty, evidence of thfi pre-ordaining of 'such 
relation of power to appreciation. " Natural selec- 
tion *' acknowledges that, if ornament or beauty in 
itself should be a purpose in creation, it would be 
absolutely fatal to it as a hypothesis. 

* " Natural selection " sees grandeur in the " view of 
life, with its several powers, having been originally 
breathed by the Creator into a few forms or into one." 
** Derivation " sees therein a narrow invocation of a 
special miracle, and an unworthy limitation of creative 
power, the grandeur of which is manifested daily, 
hourly, in calling into life many forms, by conversion 
of physical and chemical into vital modes of force, 
under as many diversified conditions of the requisite 
elements to be so combined. 

* " Natural selection " leaves the subsequent origin 
and succession of species to the fortuitous concurrence 
of outward conditions. " Derivation " recognises a 
purpose in the defined and pre-ordained course due to 
innate capacity or power of change, by which homo- 
geneously-created protozoa have risen to the higher' 
forms of plants (?) and animals. 

* The hypothesis of " derivation *' rests upon con- 
clusions from four great series of inductively estab- 

X 2 
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lished facts^ together with a probable result of facts of 
a fifth class ; the hypothesis of *^ natural selection " 
totters on the extension of a conjectural condition ex- 
planatory of extinction to the origination of species, 
inapplicable in that extension to the majority of 
organisms, and not known or observed to apply to the 
origin of any species.* (Op. cit pp. 808, 809.) 

Professor Owen thus expresses his belief in his 
secondary law : — 

" Thus, at the acquisition of facts adequate to test 
the moot question of links between past and present 
species, as at the close of that other series of re- 
searches proving the skeleton of all vertebrates, and 
even of man, to be the harmonised sum of a series of 
essentially similar segments, I have been led to recog 
nise species as exemplifying the continuous operation 
of natural law or secondary cause — and that not only 
successively but progressively — from the first embodi- 
ment of the vertebrate idea under its old ichthyic vest- 
ment, until it became arrayed in the glorious garb of 
the human form.' (Op. cit p. 796.) 

This passage follows one in which Professor Owen 
admits the * weakness ' of believing that the horse waa 
' predestined and prepared for man ; * and in other 
parts of these ^ general conclusions ' he states un- 
%nistakably his belief in the constant operation of 
creative power in the formation of species from the 
varied descendants of more generalised forms. 

; But Professor Owen, by the adoption of his iJieorj 
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xif / derivation/ admits his belief that species are not 
^fixed^ as the experiments of Flourens and others so 
'incontestably prove. The Creator may operate in the 
way indicated by Owen in the formation of species, 
but we have no more proof of it than we have of the 
hypothesis of * natural selection ' of Darwin, or that of 
* ievolution ' of Mr. Herbert Spencer. That the 
'archetype skeleton' should have culminated in the 
. * derivation ' theory is not a matter of surprise ; but 
that a man of Professor Owen's large knowledge 
should argue that there is an innate tendency in living 
organisms to pass into permanent and different ones, 
so as to form species, and give origin to the belief that 
the * horse, the rhinoceros, and tapir have diverged to 
generic distinction from an antecedent common form' 
(p. 797), is. in my humble opinion, a surrender of the 
outposts of our defence to the believers in the Dar- 
winian hypothesis. 

But Professor Owen is as far off as ever in eluci- 
dating the great question, ^ How works the derivative 
li^w?' He examines the Lamarckian notion of 'the 
i;iifluence of the circumstances connected with the 
•habits and actions of animals, and of the actions and 
habits of their living bodies as causes which influence 
and modify their organisations.' And he looks into 
Darwin's view of the * struggle for existence,' and 
Geoffrey St. Hilaire's ^ ambient medium;' but he 
regards all these * vague generalities ' as having p5re- 
judiced ^ calm and sound judgment against any accept- 
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ance of or favour towards the grounds of a belief in 
secondary creational law;' and so^ being unable to 
accept the volitional hypothesis of Lamarck, the 
^ ambient medium ' of Geoflrov St. Hilaire, or the 
^secretive force exerted by outward circumstances/ 
he falls back upon the simple answer to the question : 
' / deem an innate tendency to deviate from parental 
typcy operating through periods of adequate duration, to 
be the most probable nature or way of operation of the 
secondary law whereby species have been derived one 
from another."^ (Op. cit p. 807.) 

Professor Owen, by his * confession of faith,' docs 
not remove a single difficulty, or add one single proof 
towards the solution of the question as to the origin 
of species. Few people, especially among men of 
science, believe that they came into being by * ele- 
mental atoms having been commanded to flash into 
living tissues.' There is a plan, a method, a fore- 
thought, an adaptive design in the works of creation, 
which speak truly enough of the love, the goodness, 
the wisdom, and the power of the Creator. How He 
has produced the varied masses of life which people 
the earth; how He has caused some to become ex- 
tinct, and others to assume new and varied forms ; 
how, in fact. He has created species as they appear in 
their new forms since the creation of the world, men 
of science know not. Will the problem ever be 
solved ? Can the finite human mind grasp the work- 
ings and actions of the Infinite ? Is the question of 
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creation a ' thinkable ' or a ^ solvable ' problem ? Far 
down the eons of time — ao far remote that its distance 
cannot be realised in the mind — ^is to be found the 
type of the vertebrate skeleton in what Owen calls its 
'ichthyic vestment.' There, myriads upon myriads 
of ages ago, the Creator laid down the plan of man's 
corporeal frame. How grand and sublime the pro- 
spect! and yet how mysterious and unintelligible to 
our human capacity ! We can see the jskill of the 
Architect in His great plan; but the work of the 
Builder is hidden from human ken. 

Science has not solved the question of the Creator's 
mode of creation. * Transmutation/ * evolution,' * de- 
rivation ' have each their share of disciples ; but they 
are essentially different from each other, and the most 
profound human wisdom is powerless to decide which 
unproved hypothesis contains within it even a probable 
soul of truth. We know that the Creator in the 
beginning created all things, and we know that in 
time vast series of living things have ceased to be, and 
that unnumbered hosts have come into being; but 
HOW these grand cosmical changes have been brought 
about, we as yet know not. But we do know that in 
the formation of species there is shown an intelligent, 
omnipotent, pre-ordaining, providential, and designing 
Power. 

We know that in creation there has been method 
and plan, the investigation of which is one of the 
legitimate objects and ends of science. She has done 
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much in this grand work, and her favoured sons have 
not waxed faint in the battle^ nor been appalled by 
the difficulties ever intruding into their path. The 
charm of such studies is the evidence met with at 
every step of a wisdom which is not earthly, and a 
POWER and goodness which throughout nature are 
supreme. Let us not relegate such attributes to mere 
force, or believe that law is paramount to the Law- 
giver. In such case we should have nothing upon 
which to rely except the cold, mechanical, or so-called 
logical explanations of forces brought into being or 
action by a power which we cannot recognise as His 
by whom all things were created. 

Man, who was formed in His image, with a reason 
and intellect which solve the grandest and most 
elaborate problems, cannot contemplate himself and 
his position in nature — his wonderful organisation, his 
intellectual perceptions, his consciousness, his reason 
— without admitting that the means by which Creative 
Wisdom placed him where and made him what he is, 
are in a sealed book. 
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CHAPTER XXIV. 
MR. Darwin's line of descent. 

Mr. Darwin's line of descent taken from Hakel.— <-The animal-like 

lanra of Ascidian Kowalevsky's reseiircbes.— ^Conflrroed by Kiipf- 

ftrr, utterly denied by Donitz. — Uncertainty of microscopic investi- 
gations, according to Dr. Royston-Pigott. — Unfair review of Donita : 
paper in the * Microscopical Quarterly Journal.* — The Amphioxus. — 
The Lepidosiren. — The Omithorhynchus. — The Kangaroo. — Mr. St. 
G. Mivart*s argument against Natural Selection. — The Lemur. — The 
Simiadae. — Man -like Apes. -> Ape-like Man. — Man. — Enormous amount 
of guessing in Darwin's human pedigree. — Ignorance of Science. — 
Enormous difficulties in tracing a human pedigree. — Strain upon 
credulity producing bad results. — Thomsonian Moss. — Speculative 
Philosophy. — Danger to Science. — Triumph of the True. 

Having discussed the theories, and I trust exposed 
some of the fallacies, in the philosophy of Mr. Darwin, 
it remains for me to make a few remarks upon the 
line chosen by that gentleman, along which he con- 
ceives the Descent — or rather the Ascent — of Man to 
have run, and the presumed relationship of certain 
larva; of ascidians with the embryological condition 
observed in the development of certain Vertebrata. 

Mr. Darwin, however, must not bear all the re- 
sponsibility of this line of descent, inasmuch as it 
belongs to the evolutionistic school, and originated 
with Professor Hakel of Jena. Mr. Darwin, how- 
ever, has adopted the supposition^ as we find in the 
following words :•— 
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' At an extremely remote period a group of animals 
existed, resembling in many respects the larvs of our 
present Ascidians, which diverged into two great 
branches — the one rctrc^p^ing in development, and 
producing the present class of Ascidiana; the other 
rising to the crown and summit of the animal kingdom, 
by giving birth to the Vertebrata.' 



^A^ 




Fm. 6. — Dbtblofheht of Sikfle Ascidu!i. 
I — S, £^ in diSeKDt ilagea. 6. Larva. (Ailer Beoeden.) 

In other words, this larva. Fig. 6, represents the 
form of man's early progenitor among the lovertebrata. 
\ow let us see upon what basis this statement rests. 

In 1867 Kowalevsky published, in the Transactioiu 
iif the Imperial Academy of St. Petersburg, a paper 
detailing his observations upon the larvae of several 
oscidians, more especially Pltallutia mammilatica as to 
the early forms, and Aacidia intestmalit, a stalked 
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speeies, as to the metamorphoris ; and a very good 
abstract of Kowalevsky'a obseirationa is given^ with 
illuBtrations^ by Professor Michael Foster in the tenth 
volume of the * Quarterly Journal of Microscopical 
Science ' (1870), p. 59. To this paper is appended a 
note from Professor Kiipffer of Kiel to Professor Max 
Schultz of Bonn, stating that he did not at first 
believe Kowalevsky's descriptions, but that during the 
summer of 1869 he had made numerous researches, 
and watched the transformations of the larvas of PhaU 
lusia caninay and that these researches had completely 
changed his opinions, as they verified those of Kowa- 
levsky. In 1870, Professor KtLpffer published a paper 
in Schultz's ^ Archives,' part iL, very well illustrated 
with three plates, detailing the above experiments at 
length. ^ The larvas eggs are placed in a watch-glass 
full of sea-water, for observation under the micro- 
scope, a low power being used, the chief difficulty 
being to catch the required view of the ovum at the 
particular stage in its early development which may 
be desired, since the changes proceed rapidly.' 

Now I do not presume to criticise these experi- 
ments, not having tested them myself. But I wish to 
draw attention to the fact that Kowalevsky has been 
detected in one notable error before alluded to,' and 
up to this time I am not aware that these observations 
have been confirmed by any other naturalist. On the 

> Cf. Proc. Zool. Soc. part L 1871. 
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contrary, as we shall see presently, they have been 
utterly denied by one good observer. But what do 
they really amount to, if true ? A certain similalrity 
of changes which take place in the egg of the ascidiaii 
to those which are known to obtain in the Vertebrata ; 
and hence, say the observers, there must be a genetic, 
or, as Kiipffer calls it, a phylogenetic relation between 
two circles of life hitherto considered distinct. Mr. 
Darwin, of course, has gladly seized hold of the only 
bridge that would help him over the gulf. He did 
not take the trouble to enquire if the pillars of the 
arches were built upon a solid foundation, but at (Mace 
marched over with a flourish of trumpets. And yet, 
what are the observations ? Simply changes supposed 
to have been seen in a small egg in salt water in a 
watch-glass, through a microscope — one of the most 
difficult and uncertain means of observation, requiring 
constant attention, with every chance of error in 
microscopical investigation, intensified by the circum- 
stances of the case. The microscope itself is open tp 
sources of error recently unsuspected.* Dr. Donitz 
has written a paper in the * Archiv fur Anatomic 
und Physiologic,' Beichert and Du Bois-Raymond, 
Berlin, entitled, * On the so-called Chorda of the 
Ascidian Larvae and the alleged Affinity of the 
Invertebrate and Vertebrate Animals.' In this article 
-Dr. Donitz demonstrates that Kowalevsky - find 

* Cf. Dr. Royston-Pigott's researches, in Quarterly Journal of Micro* 
seopic Science for April and July, 1&71. 
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Ktipffer are altogether vrong, and that the deve- 
lopmeot of Ascidians ia strongly opposed to any 
affinity of the Invertebrata and the Vertebrata. Of 




Fio. 6*. — Simple Ascidtik, bs fbund on our wB-iboru. The npper 
otiSm il Ui« mouth; the Ivwer oat the annB sbat. The coTering is 
Hometuneii mammillsted as sboTc, at other times reticnlaUd, and 
Hometimee flnelj covered vich eand. The Dame is dented frotn 
iait6t, a >kin bottle ; and thejr are knowii on our Bea-aborae ae 
■ «quirts.' (See pp, 181-183 ante.) 

course. Dr. Donitz is loudly denounced by the 
Darwinian school ; and a fine example of their partial 
mode of criticism, and of its scientific ill-nature, 
will be found in the ' Quarterly Journal of Micro- 
scopical Science' for July 1871t Such reviews aa 
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these, so evidently partial and incomplete, do much to 
lower scientific discussions. Why did not the editors 
give Dr. Donitz's paper the same chance which they 
did to those of Kowalevsky and Kupffer, by inserting 
a fair abstract ? Partisanship of this kind will do no 
real good to Darwinism; on the contrary, it will 
diminish the respect which opponents ought to feel 
towards each other in the ranks of scientific enquiry. 
But it must be remembered that upon the supposed 
discoveries of Kowalevsky and Kiipffer Mr. Darwin 
has founded the early invertebrate phase of man's 
ancestors ! Therefore, if Donitz is right Darwin is 
wrong ; and, consequently, his statements are received 
with misplaced and unscientific and unpardonable 
ridicule. 

The next phase in Mr. Darwin's human genealogy 
is the lancelet or amphioxus. This is the lowest 
known vertebrate animal classed with the fishes; 
and, according to Kowalevsky and Kiipffer, the 
development of the ascidian is similar to that of the 
amphioxus. This creature looks like a piece of jelly, 
but it is found to have a rudimentary nervous system, 
and something which is presumed to be a vertebral 
column, but which is a simple cartilaginous rod with a 
chord of nervous matter above it, as shown in the 
diagram. Fig. 7*, a i. This organism's • place in nature ' 
has hitherto been considered doubtful ; but the Dar- 
winian and evolutionary dogmas find it a useful means 
to leading from the Vertebrate to the Invertebrate sub^ 
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kingdom. So important is it considered by Hakel 
that he wants to place this jelly-like creature in a 
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Figs. 7 and 7*. — Amphioxus ulxckolatus (or Lancelot). The lower 
iigure is diagrammatic, and shows the internal oi^gans. a, 6, so called 
Tertebral column, the upper line showing the cylinder of nervous 
matter. </, The heart, and the dotted lines show the ramifications of 
the rascolar system. «, Mouth, leading into the alimentary canal, 
c, Anus. 

separate order. The next phase in human genealogy, 
according to Darwin^ is the cartilaginous fishes, of 
which the sturgeon is typical. I give a drawing. 




Fio. 8. — Tax Stubgkon. From a specimen taken at Oakley, Essex. 

(Drawn by G. Reed.) 

Mark the vast changes in time which must have 
occurred before the amphioxus could have been 
evolved into the sturgeon* Still more does this remark 
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apply to the Bext phase, for nothing can be more 
different than the sturgeon with its isinglass swim- 
bladder and the lepidosiren, an amphibian reptile, in 
which is found the first appearance of -a lung. 




Fio. 9. — The Lkpidostren. 



This remarkable creature is called amphibian, not 
because it can move about like a frog alike in water 
or on land, but owing to the fact that it has the power 
of remaining dormant, buried in dry mudy for six 
months, and, when the water is renewed, become active, 
and lively again. 

Mr. Darwin says it is not known by what actual 
means of ascent man came through fishes and amphi- 
bians. He quotes Huxley, however, that dinosaurians 
(extinct reptiles) have affinities with birds, and that 
the duck-billed platypus has affinities with both birds 
and reptiles ; therefore he places the latter as an im- 
portant link in our genealogy. Here it is. (Fig. 10.) 
From the platypus he traces us through an imaginary 
implacental mammal to the kangaroo. I ought rather 
to have said, that after reptiles there was evolved an. 
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implacental mammal, from which was descended both 
the newdmetic ornithoryochua and kangaroo (fig. 11). 

But the anatomy of the kangaroo points out most 
gerious objections to such evolution having been 
effected by means of natural eelection. 

Mr. St. G. Mivart has summarised the difficulties 
as follows : — ' The young kangaroo is born in such an 
exceedingly imi^rfect and undeveloped condition that 
it is quite unable to suck. The mother therefore 
places the minute, blind, and naked young upon the 
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nipple^ and then injects milk into it by means of a 
special muscular envelope of the mammary gland. 
Did no special provision exists the young one must 
infallibly be choked by the intrusion of milk into the 
windpipe. But there is a special provision. The 
larynx is so elongated that it rises up into the pos- 
terior end of the nasal passage^ and is thus enabled to 
give free entrance to the air for the lungs, while the 
milk passes harmlessly on each side of this elongated 
larynx, and so safely attains the gullet behind it.' 
Can anything be more beautiful than this instance ot 
design? And yet the whole cycle of organic life 
teems with similar instances of forethought and 
adaptation of structure to the purposes of existence. 

Now, Mr. St. George Mivart has conclusively 
proved that this designed structure in the marsupials 
could not have been produced by ^natural selection.' 
If so, there is an end of Mr. Darwin's line of human 
development, or as he would call it, * evolution ; ' for 
one good case against * natural selection ' strikes at the 
root of the hypothesis as a whole. Let us hear Mr. 
St. George Mivart in his own words : — 

* Now, on the Darwinian hypothesis either all mam> 
mals descended from marsupial progenitors, or else the 
marsupials sprung from animals having, in most re- 
spects, the ordinary mammalian structure. 

* On the first alternative how did " natural selec- 
tion" remove this (at least perfectly innocent and 
harmless) structure in almost all other mammals ; and. 
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having done bo, ^ain reprocluce it, is precisely those 
forms which alone require it, viz. the cetacea ? That 
Huch a harmlem structure need not he removed, any 
Darwinian must confeas, since a structure exists in 




The giuDt Kunguroo nnd iU Skull. 



both the crocodiles and gavials, which enahles the former 
to hreatlie themseivea while drowning the prey which 
they hold in their mouths. On Mr. Darwin's hy|>o- 
thesis, it could only have heen developed where useful, 
therefore not in gavials (I), which feed on fish, but 
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which retain, as we might expect^ this^ in them, super- 
fluous but harmless formation. 

^ On the second alternative, how did the elongated 
Jarynx itself arise, seeing that if its development 
lagged behind that of the maternal structure, the 
young primeval kangaroo must be choked: while 
without the injecting power in the mother, it must be 
starved ? The struggle, by the sole action of which 
such a form was developed^ must indeed have been 
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Leaving this difficulty and the thousand others 
which it suggests to be settled by Mr. Darwin and his 
followers, we are carried on the line from the mar- 
supials to the lowest of the monkey tribe, the lemurs. 
Why this jump from the lowest to the highest, save 
one mammalian form? Mr. Darwin as one reason 
quotes Mr. Huxley, who has written that the group 
of Lemuridae present many gradations, leading * in- 
sensibly from the crown and summit of the animal 
creation, down to creatures from which there is but a 
step as it seems to the lowest, smallest, and least 
intelligent of the placental mammalia.' But then, the 
kangaroo, though the lowest of mammals, is not pla- 
cental; but to get over this difficulty Mr. Darwin 
makes a large guess. He says the placental mammals 
were descended from the implacental — not from forms 
closely allied to the existing marsupials, ^ but from 
their early progenitors. ' So that after all, the kangaroo, 

* Cf. Genesis of Species, pp. 42, 43. 
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with its soft black eye, must go. He cannot in any 
way get directly into our ancestral tree. 

Well, then, the lemurs, according to Darwin, are 
descended from . those remote placental forms which 
were evolved from the remote implacental forms. 

It looks very hazy, and ugly thoughts about skulls 
and limbs, and habits and modes of existence, crop up 
in the mind ; but, as we are following Darwin's belief, 
not our own, we must take things as we find them, and 
therefore we now arrive at man's ^remote ancestor,' 
who must come in here if at alL I allude to the 
creature with cocked ears and tail, prehensile feet, 
both sexes covered with hair and having beards, and 
the male with huge canine teeth. From such a Dar- 
winian creation were descended the lowest of the 
quadrumana, the lemurs (Plate I. fig. 12). 

Thence we are told the Simiadas were gradually 
evolved (Plate IL fig. 13), and the Simiadas divided 
into two groups, the platyrhine or new world, and the 
catarhine or old world monkeys (Plate III. fig. 14). 

Thence we pass to the anthropomorphous, or ^ man- 
like ape ' (Plate IV. fig. 15), and on through another 
imaginary creature, tlie so-called 'ape-like man,' to 
man himself (Plate IV. fig. 16). 

It must be obvious to the most superficial observer 
what an enormous amount of mere guessing is made 
use of in such a pedigree I Still more clear is the fact 
that, even supposing the present state of science 
justified apparent plausibility in the indicated line, the 
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science of to-morrow may send such guesses into a 
totally different direction. Let the impartial reader 
cast his eye for a moment over the table I have drawn 
up (frontispiece). He will see Mr. Darwin starts with 
guess No. 1 ; he then jumps over almost the whole 
class of invertebrate animals, to arrive at what he calls 
the first vertebrate animal — a form which has very 
little in common with the sub-kingdom it is placed in, 
but naturalists do not in fact know what to do with it» 
He then passes through cartilaginous fishes to guesses 
No. 2 and 3, as regards the amphibia and reptiles. 
Then an animal * new to science/ the early progenitor 
of implacental mammals, forms guess 4« He cannot 
keep the platypus nor the kangaroo in the direct line, 
but he makes them minister to guess 5, in being the 
lines to the implacental forefather of lemurs, leaving 
out the great class of birds. He then jumps to the 
Lemuridse at a bound, leaving all the principal families 
of mammals out of the line altogether.' Here he 
makes enormous guess No. 6, about man's early pro- 
genitor, who had cocked ears, a tail, prehensile feet, 
both sexes covered with hair and wearing beards. 

From the lemurs he passes to the SimiadsB, and 
follows the catarhine group of monkeys, and has to 
make another huge guess, No. 7, in order to get into 
the line an imaginary creature he calls an ^ ape-like 
man,' who leads him to the summit of existence — man. 
Nothing displays more the real ignorance of science^ 

* This is all copied from Haekel, as I hare shown, ante p. 297-^. 
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or the extreme baldness and improbabilities of Mr. 
Darwin's hypothesis than a table like this. 

Every step down the line presents enormous diffi- 
culties both to the Darwinian and evolutionist, and it 
is only by blind adherence to an impossible belief, and 
by straining the limits of scientific discussion to its 
utmost, that even a plausible primd facie case can be 
established to such a believer's own satisfaction. 

Meanwhile the strain to which I have alluded is 
producing bad results. When grave philosophers 
assert that man could, by any possible stretch of 
imagination, be supposed to have been evolved and 
perfected by natural and sexual selection along Mr. 
Darwin's line, intelligent thinkers and men of edu- 
cation and high mental culture shake their heads and 
become disbelievers in natural science founded upon 
such a basis. 

Mr. Darwin has, however, been quite outdone in 
speculation by the President of the British Association 
at the Edinburgh meeting. Sir W. Thomson is re- 
ported to have said that it was * not unscientific ' to 
believe that life might have come on to this earth in 
the form of moss or seeds of other plants, which might 
have filled it with the organic life it now contains. 
Sir W. Thomson declined to enter into arguments, or 
give any reasons for making a statement so extra- 
ordinary. It certainly looks like sensationalism, but 
then if so it is degrading both to science and the 
Society which affects to advance it. Considering that 
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we have no proof whatever that any other planet except 
our own contains any or similar organic forms^ it cer- 
tainly does not look very scientific to believe it possible 
that they could have come through space riding on a 
meteor. It is well known also that met-eoric stones^ 
when they enter our atmosphere during their solar 
revolution, develop by friction, or, as Tyndall would 
say, convert some of their motion into heat, which 
either dissipates them in space, or is sufficient to 
destroy all organic elements. 

When such statements are made from the presi- 
dential chair of one of the greatest scientific societies 
in the world, we may well enquire if modem natural 
science has any basis at all, or whether we have not 
become the deceived dupes of a system which has the 
most improbable and the most unprovable dogmas as 
the groundwork of its faith. Straining after the im- 
possible, we have entered into an age of speculative 
philosophy which bids fair to destroy all that is grand 
and noble in our conceptions of Nature, and to lead us 
into the cold unimpasigioned region of scepticism. To 
mock all sense of the beautiful with the derisive laugh 
of materialism — to check the aspirations of refined 
mental culture by the assumption of theories which 
are revolting to our better nature — to destroy upon 
unsound grounds the faith which every man of real 
nobility of intellect has, and always will have, in the 
ever-present mind and thought and hand of the 
Creator in Creation — to replace a final cause with a 
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self-acting secondary law — ^to substitute chance for 
design, and to patch up a destroyed faith by attempt- 
ing to reconcile truth and falsehood — when things have 
come to such a pass as this, the strongest mind might 
tremble for the fate of science itself, were it not con- 
fident in the ultimate triumph of the true. 
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CHAPTER XXV. 

THE lELEOLOGICAL ARGUMENT. 

The Eye. — Its adaptation to different media. — Eye of Birds. — The 
Moveable Bony Orbit of Birds.— The Golden Eagle.— The Owl.— The 
Swan. — The Marsupium, a structure peculiar to the Eyes of Birds. — 
Its supposed use.— Professor Owen's View. — Impossibility of such a 
structure being formed by Natural Selection. — ^Least Action shown 
in the folding of the Marsupium. — Professor Haughton's Questions. 

Although many instances have been already adduced 
of insuperable difficulties in the Darwinian hypothesis 
presented by the fore-ordained adaptation of structure 
to conditions of existence, I will devote a chapter or 
two to such instances taken at random from the organic 
world. 

The eye is acknowledged by Mr. Darwin to be a 
difficulty almost insuperable. It is not only in itself 
an organ formed upon the most profound philosophical 
principles, but it is peculiarly adapted to the habits of 
each individual, and to the media in which they exist. 
Mr. Darwin may say, of course this must be so in my 
hypothesis, inasmuch as each variation of structure 
which benefits the animal is secured to it by my 
* natural selection ' and * the survival of the fittest.* 
This argument has some plausibility when used to 
describe the improvements or deviations in the breeds 
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of animalsy but it loses all significance when applied to 
special organs of different species, genera, families, or 
classes. Thus, for instance, the eye of birds is sup- 
ported by an apparatus consisting of bony plates, from 
thirteen to twenty in number, which, moving slightly 
upon each other, diminish and increase with the will 
of the bird its range of vision, by letting a larger or 
smaller number of rays pass through the crystalline 
lens to the retina. Now this lens varies in form in 
different birds. In the golden eagle it is developed in 
reference to the bony case, having an axis in proportion 
to diameter of 3-^^ to S-ji^,' allowing of course a 
variation in the axis of the lens proportionate to the 
movable bones in the case, and thus accommodating 
the eye to the difference in vision which is effected by 
the microscopist when he changes his object-glass. 
But this necessitates an extreme nicety of adjustment, 
and also a reasoning power which foreknows the modi- 
fications required by the eyes of each separate bird. 
If an optician makes an object-glass, he does so in 
reference to the objective — the lens. Instead of using 
a clumsy tube of brass, with a glass at one end and an 
orifice, larger or smaller, covered with glass at the 
other, the bird carries its objectives in its own head, 
and just as it wishes to enlarge or diminish the field of 
vision does it move the bones of the case in which its 
eye is enclosed. 

» Cf. Yarreirs BHtiah Birdt, 4th edition. Edited by Profesaor 
Newton, vol. i. p. 19. 
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about giraffes' necks having been lengthened by reach- 
ing up to trees for their food ! But suppose the swan 
has got his long nedc by the survival of the fittest 
long neck, how was its eye modified ? The lens here 
has an axis of 3 to a diameter of S-^^, a form which, 
again, an oculist will tell you is the best fitted to 
receive the refracted rays of light by which the bird 
can most easily distinguish its food at the bottom of 
the water I 

What oculist altered the swan's eye to see in water, 
that of the owl to see by twilight, or of the eagle to 
see long or short distances from a great or less height 
in the air? It is idle to say, let the authority be 
ever so great and its reputation ever so high, that it 
is conceivable that at a certain time a variation occurred, 
which might have given advantage to the bird, which 
might have survived in the struggle for existence, and 
so might have allowed, by * correlation ' or * use,' the 
lens to alter its shape, and accommodate itself to 
altered circumstances ! 

I have not to deal with a question which can be 
treated thus summarily. The structures and their 
uses are clear enough. The cause and effect are clear 
enough. The adaptation of structure to circumstances 
of existence is beyond all cavil. Why then am I to 
be deprived of the only solution which sound logic 
affords me? These organs have been created and 
designed by a superior Intelligence, the first and final 
Cause of the world's life and being. 
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Before leaving the . eyes of birdsy I will allude to a 
structure peculiar to them, viz., what is known as the 
marsupium. Generally speaking, among the higher 
animals the optic nerve enters the globe of the eye 
posteriorly, and immediately expands into the retina. 
But in birds the optic nerve occurs as a narrow white 
streak extending through the posterior chamber, and 
furnishing nerves to form the retina from its extremities 
and sides. Extending from the point where the optic 
nerve enters the globe of the eye, tlirough the vitreous 
humour, in some instances as far as the back of the 
lens, is the marsupium, a plicated membrane, folded 
into the smallest possible space. It is black, and 
almost entirely composed of blood-vessels, and when 
unfolded it is found to occupy a very considerable 
surface. Now this marsupium differs in situation in 
different birds. In some it goes through the vitreous 
humour to the back of the lens. In others it only 
goes half way. It differs also in form, being in some 
broader than long, and in others the contrary. The 
plicse also differ in number, from four in the cassowary 
to twenty-eight in the fieldfare. 

Now what is the use of this singular and unique 
structure in the eye of birds? No one will deny that 
it must have a peculiar and an important function. 
But no man can tell us what that function is ! Some 
have supposed that it was intended to absorb the 
intense rays of light to which birds are exposed; 
others that it is a gland of the vitreous humour, 
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required to renew fluids to the eye. Professor Owen 
believes that it may act as an erectile organ^ occupying, 
according to circumstances, greater or less 8pace> and 
so acting upon the position of the lens ; and in support 
he quotes the apteryz, which^ being a nocturnal bird, 
would have no need of such an organ, and it has none! * 

Well, how would such a structure as this be formed 
according to Mr. Darwin's theory ? Existing only in 
birds, it must have been added to the interior of the 
eye after the bird had become evolved ; but as man, 
i^ with all his knowledge, cannot point out its use even, 
surely the Power that placed it there must have been 
supreme, and it must have been a Power which super- 
intended and guided, not a force called into action by 
the secondary laws of matter, or the result of variation 
and natural selection. 

Mark also the principle of * least action ' brought 
into play. Why is the marsupium folded into plicse ? 
Clearly that a large surface may occupy as small a 
space as the posterior chamber, filled with its vitreous 
humour, could afford to give it. Who or what folded 
up the marsupium with this object ? Surely not blind 
force, nor accidental variation, nor the fittest who sur- 
vived, nor sexual nor natural selection I 

Professor Haughton asks similar questions in refer- 
ence to the principle of least action, as shown in the 
arrangement of human muscles. ^ Is it by intelligence 
of the planet that it moves in its orbit ? Does the 

* Op, cit vol ii. p. 140. 
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light travel in Its path by its intelligence ? By what 
force, or by what intelligence, do the limbs of animals 
describe their proper path ? Who places the socket of 
each joint in the exact position (which can be calcu- 
lated with unerring precision by mathematics), which 
enables the muscle to perform its allotted task with 
the least amount of trouble to itself? It is not by 
their intelligence, by their instinct; it is not the 
instinct of the planet or of the bee that guides them in 
their path. There is instinct, there is knowledge, 
there is foresight, there is calculation ; it is the know- 
ledge, the foresight, the wisdom, and the calculation of 
the Great Architect and Geometrician of the Uni- 



verse. 



' I 



' Lecture on Least Action in Xatttre, by Professor Haughton, p. 14, 
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CHAPTER XXVL 

THE TELEOLOGICAL ARGUMEXT CONTINUED. 

The Human Eir. — Its elaborate beauty. — Structures final. — ^Variation 
as a Cause of such Organism ridiculous and absurd. — Diagram of 
Ear. — Description of the Course of a Ware of Sound, and eoneurrent 
description of the use of each part of the apparatus. — Sublime 
Contemplations produced by reflecting upon these exquisite series 
of structures. — Fibres of Corti. — ^Professor Huxley's lucid descrip- 
tion of their use. — Proofs of Design and 'Least Action' shown 
under eleven different heads. — Mr. St. George Mirart's opinion 
against the Possibility of Natural Selection playing any part here. 
— Reviewer of Darwin in 'Edinburgh' for July 1871. — Mr. Holden, 
the Anatomist, quoted. 

1 WILL take my next illustration from the human ear. 
The organ of hearing in man is one of the most 
complex, and yet most beautiful, structures in the 
human body. It would take a small volume to de- 
scribe and comment upon the wonderful mechanism 
by which we are able to appreciate sound, under the 
infinite variety of phases in which it is presented to us. 
From the feeble whisper of sickness or old age to the 
grand chorus of 4,000 voices raised in one harmonious 
strain of praise and thanksgiving, all the thousands of 
variations of sound are provided for with reasoning 
forethought. The song of a Jenny Lind or a Mario, 
the grand music of a Thalberg, a Lizt, or a Paganini, 
could never have been appreciated had not the human 
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ear been specially adapted for each and every kind as 
well as degree of sound. 

And the structures upon which this depends are 
final. Our reason can suggest no improvement in the 
grand complex harmonious whole which constitutes the 
hearing apparatus in man. The thought of variation, 
as a causa vera of such a combination of structures, 
appears to the contemplative mind as ridiculous and 
absurd as that of a change in the order and movements 
of the sidereal system. The sensitive mind shrinks 
from the bare possibility of human wisdom being able 
to suggest how a fore-ordained system of beautiful 
adaptations could have arisen by ^ variation ' or ^ natural 
selection.' 

In order that my remarks may be followed, I append 
a diagram and drawing of the ear (Figs. 19 and 20). 
I intend my description for the general, not the scien- 
tific reader. Well, then, let the line marked A B be 
the passage of a wave of sound, passing through the 
external ear, which Mr. Darwin says is useless in man, 
but which is a part of the whole perfect structure, and 
concentrates the waves of sound before they enter the 
passage (A), and pass down to the tympanum or drum 
membrane (B), against which they strike. Now this 
membrane is impervious, and divides the external from 
the middle ear. Mark that it is placed at an angle of 
45^ Here is the first striking adaptation ; for, look- 
ing beyond it, will be observed four little bones, the 
first one of which is attached to the inner portion of the 

z 2 



340 FALLACIES OF DARWISISHf. 

tympanum membrane ; and as the four bones have an 
important office to perform, it is obvioua at a glance 
that ih.G oblique position of the membrane has a refer- 
ence to its attachment to the first bone, the mallem, or 
mallet, as it is called. Its obliquity also ensures that 




Via. 19. — Diagram of Uumaa Ear. 



the full extent of its surface should be exposed to the 
waves of Bound. 

Xow take notice that there is a stirrup-shaped bone 
attached to the middle bone, ntrt directly — thttt would 
BjK>il the mechanism — but by means of a very small 



' orbicular bone ' placed like s jmnt between them. 
Then the base of the stirrup is attached to another 
membrane, which covers the opening into the internal 
ear, the basis of which is marked 'vettibW in the 
diagram, and in the interior of this the auditory nerve 
is spread out. 




Fid. 20. — Setlion of Human Iitttmal Ear. a, Cochlea. AA, Ijunins 
spiralis, cec. The membranoui portian of the BenidTcolaT cuulo 
coatniiitng the eDdolymph, and terminiiting io ths ampallK ddd, 
which are seen recoiving the bmaches of the auditory nerve t. 
///, the bony cavitj of ths Bemicircular ckdhU MaUtiDiDg the 
pefilj-mph. g, the atricls. A, the aai-cule, mogaiOed. After 



Well, then, it will be remarked that between the 
bone attached to the membrane of the tympanum and 
that which covers the_/eH«(rfl ovalis, or oval window, 
us ii is termed, there is a fourth bone, the shape some- 
what of a blacksmith's anvil, and hence called incut. 
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Now attached to the membrane of the tympanum 
internally are two exquisite little muscles, one of which 
extends and is joined to the minute orbicular bone 
between the stirrup and the anvil, and the other to the 
mallet Remember that the use of these little muscles 
is to restrict or modify the vibration caused on the 
tympanic membrane by the wave of sound, which we 
are about presently to follow. Before doing so, how- 
ever, observe that in the middle ear there are some 
irregular hollows, called * mastoid celh.^ These give 
increased room for the air which fills the cavity of the 
tympanum, and which, after being warmed in the 
mouth, is brought into it from the throat by a tube 
marked in the diagram ^Eustachian tube.^ This air 
in the middle ear presses and keeps tight the mem- 
brane of the tympanum, and in this condition our 
wave of sound strikes it, and causes it to vibrate. So 
beautifully constructed is this mechanism, that the 
minutest vibration of the membrane of the tympanum 
causes the four little bones to vibrate also, and in 
doing so they partially rotate upon their axis, and so 
increase the intensity of the vibration, and convey it 
to the membrane covering the fenestra ovalis (oval 
window), which is in direct communication with the 
internal ear. The vibrations are also more or less 
communicated to the air in the middle ear, and so act 
upon the membrane covering another opening into the 
internal ear, marked fenestra rotunda (round window) 
on the diagram. Finally, as far as vibrations are 
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conoemedy they may be communicated to the internal 
ear directly through the bones of the skull, as anyone 
may prove by placing his watch between his teeth, 
when he will hear it tick much louder than he did 
before. 

Before proceeding let us dwell for a moment upon 
the exquisite apparatus I have, I trust, made clear to 
the reader. It is a perfect whole. Take away any 
part of it, and it would be an imperfect produc- 
tion. Take away the air, and deafness would result 
Forethought and reason have provided for this by 
placing the air-tube out of harm^s way, except from 
the colds or ills which flesh is heir to. Alter the 
shape of any one of that line of bones, or their mode of 
attachment to each other, and to the membranes of the 
tympanum and the vestible, and our sense of hearing 
would be destroyed, as it is too frequently by disease 
or accident 

But now let us look at the rest of the works to 
which those described are merely accessory. 

The inner ear, as shown by the diagram, consists of — 

Three semicircular canals ; 

The vestible ; 

The cochlea, spirally turned upon itself; 

The posterior opening called meatus (internal audi- 
tory canal), through which passes from the brain 
into the ear the auditory nerve. These parts are 
marked on the diagram. 

For my purpose a brief description of these exquisite 
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Structures will be sufficient. Were I writing for an 
anatomical student it would be necessary to be much 
more minute. 

The semicircular canals may be described as hollow 
tubes of bone, containing similar membranous tubes 
within, both of which dilate at one end, just before they 
join the vestible, into little swellings or ampulla. The 
membranous tubes are separated from the bony tubes 
by clear crystal water, called the perilymph^ while they 
themselves contain a similar fluid called the endolymph* 

The vestible, as shown in the diagram, is placed 
between the ends of the semicircular canals which open 
into it, and the cochlea, one half of which also opens 
into it. It is a bony cavity of an oval form, measuring 
about -^ X -j\ inch. It contains within it two bladders, 
the saccule and the utricle, which communicate only 
with the membranaceous tubes of the semicircular 
canals, and thus prevent the endolymph which they 
contain from being mingled with the perilymph which 
supports them. These two bladders are termed the 
membranous labyrinth, and each of them is connected 
with a portion of the bony part of the vestible which is 
perforated by holes only visible with the microscope, 
and on the internal aspect of these cribriform struc- 
tures are found small calcareous crystallised particles, 
termed * octouia,' the use of which I will allude to 
presently. 

The cochlea (Figs. 19 and 20) is a conical tube coiled 
2^ times upon itself, having the figure of a comu 
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ammoniB. This coiled tube is divided by a spiral 
partition into two parts, which only communicate at 
the apex. Below, one of these channels opens into the 
vestible (see diagram), the other into the cavity of the 
tympanum, and are called accordingly tympanic scale 
and vestibular scale. But the partition which divides 
the tube of the cochlea is formed of bone, of cartilage, 
and of membrane. The student who wishes to examine 
this wonderful structure will find half a day^s good 
work well spent in doing so. It is called the lamina 
spiralis, and I shall have occasion to refer to it pre- 
sently. 

The internal auditory canal (diagram) is the channel 
by which the auditory nerve passes into the internal 
ear. At the bottom of the meatus are two compart- 
ments, divided by a crest of bone. The first of these 
compartments has two openings ; one, termed the aque*» 
duct of FallopiuB, transmits the ^ facial ' nerve — up to 
this point the nerves are in partnership ; the other 
compartment must be examined by a lens, and it will 
be found to be perforated by minute holes through 
which the auditory nerve sends minute filaments which 
spread out on the membranous labyrinth, and as far up 
the semicircular canals as the ampullae 'before men^ 
tioned.' In the other compartment, which is larger, 
we find a vast number of foramina, arranged in double 
rows and in a spiral form. Now, if each of these 
foramina is exaiuined with a lens, it will be found to 

> See Fig. 20. 
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be a pit or depression, pierced with £rom three to 
seven minute holes, through which the branches of the 
cochlear nerves are sent into the interior of the cochlea ! 

The reader will, I hope, master these details ; they 
are much compressed, but I think they are intelli- 
gible, and if so, few people can read them without 
a glow of wonder and admiration. But now let us 
follow my wave of sound, which we left knockuig at 
the windows oval and round in the cavity of the 
tympanum. 

First, however, let the reader observe that the semi- 
circular canals are formed and placed upon the prin- 
ciples of geometry. * They are so situated that they 
correspond to the three dimensions of a cube, its 
length, breadth, and depth, and that every sound 
arriving in one of these three directions will always 
strike one canal at right angles to its axis, and another 
in its length. The position of these canals is likewise 
such that the corresponding canals of opposite sides 
cannot be parallel, and that therefore any sound which 
strikes the head in any given direction affects the 
semicircular canal of one side much more than the 
corresponding one of the opposite side, whereby it may 
be determined whether the sound coming in a straight 
line (from west to east, for example) has really moved 
from west to east or from east to west.'^ Also observe 

' Autenrieth und Kemer, in Reil und AutenrietKs Archiv fur die 
Phyaiologiej B. ix., 1809, and quoted bj Dr. Todd in the Cyclop. Anat, 
and Physiology t Art ' Hearing.' 
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the form of the cochlea^ so admirably adapted to give 
large surface m a small compass. And lastly^ let it be 
remembered that all these important structures are 
contained in the centre of the hardest bone in tke 
body. 

Well, then, we left our wave of sound knocking 
against the oval and round windows leading into the 
vestible and cochlea. By striking against the oval 
window, the water inside the membranous labyrinth * 
the endolymph is also made to vibrate in small wave- 
lets. These wavelets strike the long epithelial hair- 
like terminations of the auditory nerve in the ampulla,^ 
and so sound is rendered appreciable to the sense. 

In the vestible, Professor Huxley believes that the 
small crystals of lime termed octonia have the same 
purpose as the epithelial terminations of the nerves in 
the ampullae. The vibrations communicated to the air 
in the tympanum also strike the round window, and 
communicate with the perilymph in the tympanitic 
division of the cochlea; this in turn acts upon the 
endolymph, and through it upon the wonderful struc- 
ture in the lamina spiralis, termed the fibres of Corti, 
by which the waves are converted into impulses which 
cause the sense of hearing in the cochlea ! ' 

But the two senses, if I may use the expression, are 
different. That produced by striking the nerves in the 
ampullse tends to distinguish intensity or quantity of 
sound; that produced by the fibres of Corti in the 

» See Fig. 20. * Fig. 20, d d d. » Fig. 21. 
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cochlea has reference to the diBcrimination of qualify of 
Bound. Such at least are the opinions of some of our 
best phyBio](^iBts ; but the subject is difficult to study, 
and we infer rather than state positively that such ia 
the case. 

The use of this beautiful structure, the fibres of 
Corti of which Fig. 21 is a magnified section, will be 




Fia. 21. — Part of the Lihina spihu.!* of the inWraal ear, magnified to 
thaw the fibre* of Corti. a, first seriea of fibres, b, aecond series 
of fibree, one thrown back, c, opithelial cslls. if, zona pectiDati. 
e, periiisteam b; nhich the lamina apiralia is attachad, with apacea 
between the bundles. /, eylindricat elevationa of the habeaa rulcala, 
ailer Corti. 



better nnderstood by the following extract from Pro- 
fessor Huxley's ' Elements of Physiology,' p. 218 : — 

' There is every reason to believe that the excite- 
ment of any single filament of the cochlear nerve gives 
rise in the mind to a distinct musical impression, and 
that every fraction of a tone which a well-trained ear is 
capable of distinguishing ia represented by its separate 
nerve-fibre. Thus, the lamina spiralit resembles a 
key-board in function as well as in appearance, the 
fibres of Corti being the keys, and the ends of the 
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nerves representiDg the strings which the keys strike. 
If it were possible to irritate each of these nerve-fibres 
experimentally, we should be able to produce any 
musical tone at will in the sensorium of the person 
experimented upon, just as any note on a piano is 
produced by striking the appropriate key. 

*A tuning-fork may be set vibrating if its own 
j^articular note, or one harmonic with it, be sounded 
in its neighbourhood. In other words, it will vibrate 
under the influence of a particular set of vibrations, 
and no others. If the vibrating ends of the tuning- 
fork were so arranged as to impinge upon a nerve, 
their repeated minute blows would at once excite this 
nerve. 

' Suppose that of a set of tuning-forks, tuned to 
every note and distinguishable fraction of a note in 
the scale, one were thus connected with the end of 
every fibre of the cochlear nerve ; then any vibration 
communicated to the perilymph would affect the tuning- 
fork which could vibrate with it, while the rest would 
be absolutely or relatively indifferent to that vibration. 
In other words, the vibration would give rise to the 
sensation of one particular tone and no other, and 
every musical interval would be represented by a 
distinct impression on the sensorium. 

' It is believed that the fibres of Corti are competent 
to perform the function of such tuning-forks, that each 
of them is set vibrating to its full strength by a. 
particular kind of wave sent through the perilymph. 
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and by no other, and that each affects a particular 
fibre of the cochlear nerve only.' 

Now let us briefly sum up the teleological facts 
which are displayed in this wonderful and exquisitely 
beautiful but complex apparatus, the human ear. 

1. We have the general conception and the peculiar 
hard bony structure, which is so well adapted to 
convey sound and at the same time to protect the 
organs. 

2. We have the peculiar medium made use of in the 
middle ear — warm atmospheric air, which is a chemical 
compound, final and unalterable in its nature under 
any circumstances whatever. And we have this air 
adapted to the pressure which obtains on the surface of 
the earth. On the tops of mountains, as pointed out 
by Saussure, a gun when fired only sounds as loud as 
a pistol below, owing to the rarification of the atmo- 
sphere. We read also that one of our arctic navi- 
gators sustained a conversation with another person at 
the distance of a mile and a quarter. 

3. We have the medium of atmospheric air changed 
for that of clear pure water (perilymph) in the inner 
chambers, not only to conduct the waves of sound, but 
to allow the extremities of the soft nerves to bathe in 
the same (endolymph), and thus receive more sensi- 
tively the vibrations of sound. This fluid is identical 
in composition with water, which is a final and un- 
alterable chemical compound. 

4. We have the final law of the lever brought into 
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play by the vibrations communicated from the mem- 
brane of the tympanum to the malleus^ and in the 
small tensor muscles. 

5. We have the final law of the pendulum shown by 
the mode in which the small bones are made to swing 
upon an axis formed by their own short processes. 

6. We have the vital and final law of elasticity 
shown in the behaviour of the membranes closing the 
tympanum, vestible, and cochlea ; and the adaptation of 
tight membrane to convey sound from air to water, 
and also to ensure a continuous vibration through the 
labyrinth. Sir Charles Bell justly remarks, * the pro- 
vision is beautiful.' 

7. We have the final law of the screw shown in 
the formation of the helix-like cochlea. 

8. We have the geometrical cube made use of in the 
semicircular canals, which are so disposed as to be of 
the greatest possible amount of use with the greatest 
economy of space — ^thus illustrating also the law of 
' least action.' 

9. We have the beautiful division of the auditory 
nerve passing through minute orifices into the mem- 
branous labyrinth, fojrming there a vast surface of free 
hair-like processes bathing in fluid, and ready to re- 
ceive and convey to the sensorium the vibrations 
caused by the waves of soimd. 

10. We have a similar and still more exquisite 
division and disposition of the nerve which supplies the 
scala vestibuli, or vestibular side of the lamina spiralis 
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of the cochlea— forming there vast numbers of minute 
processes, shaped and acting like the keys of a piano^ 
each obedient to its own peculiar inflection of sound, 
and producing in the brain all the grand and exquisite 
impressions of music in their simplest as well as most 
complex phases. 

11. We have all these final laws acting in concert to 
produce a certain and final end, preconceived, pre* 
ordained, and perfected bj Infinite Wisdom. 

It would be useless to talk about such structures 
being formed or changed or altered bj the same laws 
of variation bj which a pigeon-fancier can produce a 
* bird to order ' by crossing one variety with another. 
The mind revolts, and rejects at once the thought that 
the organs I have described could have resulted from a 
chance variation, inheritance, the struggle for exist- 
ence, or natural or sexual selection. 

Mr. St. Geoi'ge Mivart has weU pointed out the 
impossibility of this : — 

* These complex arrangements of parts could not 
have been evolved by "natural selection," i.e. by 
minute accidental variation, except by the action of 
such through a vast period of time ; nevertheless, it 
was fully evolved at the time of the deposition of the 
upper Silurian rocks.' ^ 

By * complex parts,' Mr. St. G. Mivart does not 
mean parts as exhibited in the human ear. He is 
alluding to the simplest^ vertebrate type of the organ — 

• Genesis of Species, p. 74. 
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^ two membranous sacs containing calcareous particles' 
— and he carries on the argument to the Cephalopoda, 
between whom and the Yertebrata no genetic link \iBSL 
ever been discerned, but in whom the above kind of 
auditory apparatus exists. 

The able reviewer of Darwin's * Descent of Man ' in 
the * Edinburgh' for July 1871 remarks upon this 
subject : — 

* The formation of the ear and eye in man and lower 
animals also aflFords a crushing argument against Mr. 
Darwin. • • • These complex and simultaneous eo* 
ordinations could not have been produced by small 
beginnings, since they are useless until the requisite 
junctions are effected. In this case^ without definite 
purpose it is hard to believe how the simultaneous 
changes in one direction could be effected^ and it is 
incredible that they should have been brought about 
by a combination of chances.' 

It is a favourite doctrine with Mr. Darwin that 
variations which take place in a living body are in* 
herited and occur at a similar period in the future life of 
the individual. Now the series of small bones which I 
have just described are not only fully developed at 
birth in the human subject, but they do not increase in 
size afterwards, Mr. Holden, the anatomist^ mentions 
a case (' Anatomy,' p. 245) in which * I have before me 
the tympanic bones of an infant at birth, and those of 
a man who was seven feet high, and there is not much 
difference between them in point of size.' 

A A 
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If Mr. Darwin's doctrine were true, how is it poB«- 
sible that these bones could have been developed bj 
' use ' and * correlation/ * variation ^ and the * survival 
of the fittest ? ' 

When Mr. Darwin comes upon a case like this, he 
generally admits with true scientific candour that it 
militates against his doctrine. But the instance above 
related does more than this. It utterly destroys iL 
All the organs of the internal ear are hewn as it were 
out of the solid rock, and it is a beautiful instance of 
forethought and adaptation that they should be forme^^ 
in the infant of such a size as to require no alteratioa 
in the future growth of the body. 
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CHAPTER XXVII. 

THE TELEOLOOICAL ABQUMENT CONTINUED. 

M. AgMsiz. — Structure of Animal Life. — ^Definite Laws of Distributaoa 
of Animals. — Always Order, which shows 'ConsecntiTe thought. 
It is something which the Architect retains to Himself only whil«. 
he is superintending the work.' — Ecbinodermata. Proofs taken from 
Order of Succession in Time and Order of Gradation in Stnic- 
• tnre. — Coincidence of Result produced by difibrent Methods or diffe- 
rent Itieas. — Development of Echinoderms. — Crinoids. — The three 
different Ideas of Order in which Animals first appear on Earth.-* 
Similarity of Complication in Structure of Lowest to Highest, and 
Order of Growth. — ^The Radiates. — ^Potentiality of Original Speck of 
Matter according to Evolutionists considered, and its utter Incom- 
patibility with Facts of Creation shown. — Out ignorance of the mode 
by which Species were created.— The Holothnrids. — Sea Urchins.— 
Star Fish. 

The next illustrationB of Design I shall take from the 
great American comparative anatomist^ M. Agassiz, 
and I will make no apolc^ for quoting freely firom 
his works, as they are not much read in this country* 
and we hare seeu that hi. views as to Darwinism have 
been misrepresented* 

In his work entitled ' Structure of Animal Life,' 
p. 95, we find the following:— 

' At all times the world has been inhabited bj as 
great a diversity of animals as exists now, and at each 
period they have been different from those of every 
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other period. Thus^ in the lowest of all geological 
fossiliferous strata^ the Taconic^ we find remains of 
animals belonging to all the four great kingdoms of 
nature, including the Yertebratal and what is still 
more remarkable^ we have representations of all the 
classes of the first two kingdoms, and with the excep- 
tion of insects — which, however, may yet turn up-^of 
the third also.' ' Animals are distributed on the sur- 
face of the globe according to definite laws, and with 
remarkable regularity. There is no disorder in their 
distribution, only it requires long study before we can 
grasp their diversity to such an extent as to be able to 
understand how they are combined on the surface of 
the globe.' 

* Now in the order of succession we find something 
quite similar. . • • And not only is there order in this 
succession, but there is an order which shows at all 
times consecutive thought — which at the outset perceives 
the end. This is something which is never put by mind 
into machinery ; it is something that the architect retains 
to himself only while he is superintending the work. In 
the combinations which are observable among the re- 
presentatives of the earlier period we can discover that 
relation to one another which at the very beginning 
implies that the end is perceived.' * 

In proof of the opinion thus expressed, Agassiz 
takes the clags Echinodenpata : — 

' In the class of Echinoderms, we find living in the 

\ Op, cit, p. 97-99. 
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present seas five typical forms (Figs. 22, 23, 24^ 25^ 
and 26). Fig. 22 has onlj one living species, and this 
is found in the West Indies, about Porto Rico, and 
is called Pentacrinus. 

These figures wiU be recognised by every seaside 
rambler as * five-fingers,' * starfish,' * sear-urchins,' ' sea- 
anemones,' and the sea-cucumbers (Fig. 26), tlie most 
complicated in structure of the series.^ 

Now if we go to the ' stone book,' and search its 
pages, we shall find that the lowest strata at * anj part 
of Western New York ' contain an innumerable quan* 
titj of echinoderms, but they are all of one kind, 
sea-lilies (Fig. 22). They are all crinoids, and at 
one place there are as many different species of these 
crinoids as there are of all other echinoderms along the 
enormous coast of the United States. 

Following the strata upwards y through the limestone 
of Pennsylvania to the carboniferous rocks, we find 
abundance of starfishes, but no crinoids ; a little higher 
we find genuine starfishes, and still higher genuine sea- 
urchins, but not a single specimen of Fig. 26. The 
highest organised echinoderms all live in the present 
time. Now mark the important fact established by 
these illustrations. 

The order in which the echinoderms have come into 
being in past ages is exactly the same order or series 
'to that which we observe in the gradation of the 
structure of the present living species of the same 

\ Op. eii. p. 100. 



wtDmBttttmimtmtmmiiMMUm 



-868 



FALLACIES OF DAEWINISM. 





Fif 2 5 





Fig 2 3 



i 



Fi^26 





Fig 24 




u 



Fijr27 




Fip28 




T'x^n 



Tig 29 




Fig 32 



Fig 30 




Fi^33 




AQA88IZ. 800 

animals. We have two series which coincide in their 
result ; one an order of succession in time, and the 
other an order of gradation in structure. It is a 
coincidence of result obtained by different methods or 
different ideas,'* * 

The author then illustrates the development of star* 
fishes. When forming within the egg, the little being 
is attached to a ' stem or prong, with branches above 
forming a kind of cup (Fig. 27). It resembles those 
echinoderms first bom on the surface of the earth, the 
crinoids, the type of which has become extinct, with one 
exception (Fig. 22), and just as we find geologically that 
after a certain period starfishes with stems no longer 
exist, so we find this embryonic starfish casts off* its 
stem, becomes free, and assumes the form of its parent \ 

And then Agassiz asks, 'Now, what is there to 
bring about this coincidence if it is not the mind that 
has devised the order in which animals should appear 
on earth — the mind that has assigned to the lowest in 
structure the same degree of complication that was 
given to the oldest in the order of time — the mind 
that has established the order of growth of the youn^ 
animal after the same pattern and upon the same idea 
that is presented in the order of time and in the gra-^ 
dation of structure ? ' 

* We have here then three different ideas in no way 
necessarily connected with one another. 1. The plan 
upon which animals shall vary in their structure in the 

. > Qp.ci^. p. 102; 
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course of time. 2. The order of gradation of struc* 
ture of living beings. 3. The order of the growth of 
the young animal from the egg. And yet in their re- 
sults these three ideas are the same. Here then we 
have the work of mind, but not of a mind which acts by 
necessity, but with the freedom of Omnipotence. We 
have it here directly, and we can demonstrate it the 
more fully as we trace the facts thus presented more 
in detail.' ^ Passing over similar evidence adduced by 
M. Agassiz from the Crustacea, which are however 
well worth reading by the thoughtful student, let us 
continue awhile with the radiates and see how from 
them this great philosopher draws conclusive and un- 
answerable 'EVIDENCE OF AN INTELLIGENT AND 

Constantly creative mind in the plans and 
VARIATIONS OF STRUCTURE, and I keep to the radiate 
animals, because nowhere,' * without the deeper study 
of anatomy, is the evidence of plan more plain.' 

Well then, let us take as the basis of the radiate 
structure the sphere in which all the points are equally 
distant from the centre. This sphere is not a mathe- 
matical sphere but an organic and living sphere, in 
which the outer structure does not bear relation to a 
central point but to an axis which extends between two 
essentiaUy different poles. 

Now Agassiz takes the question of radiation, or the 
formation of animals upon this radiate plan, as a 
mathematical question, and he refers to a celebrated 

} Op. cit. p. 102^. 
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mathematician the following question : * How to exe- 
cute with the elements given — with a vertical axis 
around which are arranged parts of equal value — all 
the possible variations involved in that plan without 
introducing fiew elements ? ' 

The answer readily given was this : * That the 
simplest way would be to represent the whole sphere as 
a series of wedges placed side by side with one another.* 

Agassiz points out the melon, whose ribs on the out- 
side will give the idea of wedges combining to form a 
spheroidal body. The orange gives the same idea; 
it is formed of a number of spherical wedges, * the 
edges of which correspond to the axis, the spherical 
surfaces of which are segments of a sphere, and the 
sides of which are the surfaces dividing those segments 
one from another.' 

In executing any structure upon the idea of radia- 
tion, it is obvious a variety could be at once effected 
by changing the number of wedges and perhaps their 
relative dimensions — by changing the thickness of the 
wedge near the equator — by having each wedge hollow 
and surrounded by thin walls — by making the walls 
thicker and reducing their cavities — by isolating the 
surrounding elements, freeing the cavities in the in* 
terior, and giving them distinct walls — this would so 
complicate the structure as to produce independent 
orders, and these are the mathematical combinations 
which mathematicians present as the various possibili- 
ties of these structural elements. 
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Now applying these rules or laws to three of the 
classes of radiateSi they are found to differ from one 
another * in exactly the manner in ^which a mathe^ 
matician conceives that these elements may be combined 
with one another.' 

In Polyps we have a cavity divided by radiating 
partitions (Fig. 24). In Acalephs we have tubes leading 
from the central cavity surrounded by a solid gelatinous 
substance (Fig. 29). In Echinoderms we have an outer 
solid wall> ^and these tubes transformed into inde- 
pendent organs, which wend their course in various 
ways in the interior, forming a complicated structure^ 
So we have a plan in the construction of these animals 
similar to that which a mathematician would conceive. 
The mathematician to whom I appealed for the solution 
of the problem was entirely ignorant of natural history^ 
and could not^ therefore^ have obtained his knowledge 
from the animal structures ; and yet he at once devised 
these three as the only essential plans which could be 
framed upon the idea of a radiated structure around a 
vertical axis,^ ^ 

Now there is no mode of explaining the remarkable 
facts stated in the above passage, and which are equally 
applicable, though in an infinitely more complex 
manner, throughout all organised nature, except by the 
operation of a designing and all powerful mind. The 
great argument of the transmutationists in regard to 
the primitive speck of organic matter, from which they 

>-0p. <?t^. p. 116. 
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imagine that all living things on the face of the earth 
have been evolved by physical laws or their correlatives, 
is that it is equally honouring to the Creator and 
equally illustrative of His power and design to believe 
that He imbued that original speck with the powers of 
evolution, adaptation, variability, and transformation in 
the beginning ; that the secondary laws by which all 
this is done were pre-destined and pre-ordained when 
the speck was created, and therefore they anathematise 
special creation, and become disciples of one of the 
wildest and most improbable theories ever advanced by 
scientific men. That the plan of creation was laid 
down originally by the Creator there can be no doubt. 
As Agassiz has shown, the skeleton of the fish was 
created with special reference to the ultimate structure 
of man himself. All we read about miracles being 
necessary for every variety is only one mode of 
trying to make your opponent's argument ridiculous. 
As to the method, the actual means by which species 
are created, we know nothing. But we do know that 
it is upon a uniform plan, guided in every step by an 
intelligent reasoning Being, and not by blind physical 
force or the chance shot of an uncertain * struggle for 
existence.' 

Let us further examine the admirable remarks of 
Agassiz. Having shown what he terms the * freedom 
and richness ' evident in the execution of the plan as 
represented in nature, illustrating the same by some 
excellent diagrams, he goes on to show that there ar« 
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other problems of still greater interest when we studj 
the radiate animals in greater detail — which details 
* make it perfectly evident that, when we analyse these 
Structures, we disclose the mental operations of the 
Creator at every step.' 

For this purpose he again takes the class Echinoder*- 
mata, which exhibit three very marked variations of 
form* 

1. The HolothuridsB, or sea^ucumbers (Fig. 26). 

2. The sea-urchins, which have a more spherical form 
(Fig. 25> 

3. The star-fish which has a star-like form (Fig. 23). 
Then he offers to us the following problem : * With 

the same structural elements to build a cylindrical, a 
spherical, and a star-shaped body — ask an architect to 
build with the same number of pieces, connected in the 
same way, a circular tower, an arched dome, and a 
pentagonal edifice I It will be a problem not easy to 
solve, especially if there is required the further condi* 
tion that each structure shall be closed at the two ends.^ 

But when the structure of the animal is examined, 
the problem becomes quite simple. 

Here are three figures of a sea-urchin in different 
positions (Figs. 30, 31, 32). Below there is the open-^ 
ing of the mouth armed with five jaws. Above there 
are a number of little plates, five of which are larger 
than the rest, each pierced with a hole. I will give 
the rest in Agassiz's own language, which is too precbe 
to curtail:— 
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* Then the interior is occupied by a number of yerj 
small plates. Now each one of these small plates on 
the upper side corresponds to an interval between the 
two jaws on the lower side. From the centre extend 
five rows to the periphery^ both in the upper and 
lower parts. These rows are built of a number of 
small plates, all of which are perforated with holes, and 
through these holes proceed tubes, by which the animal 
moves. The wider intervals between <them are oc** 
cupied by broader and therefore fewer plates. 

' TV hat are all these parts ? The little plates at the 
summit are occupied by eyes ; we have therefore five 
eyes. The broad plates which cover the surface of the 
sea-urchin contain the soft parts, which come out 
through the rows, and by which the animal is enabled 
vto move. 

^ With these few very simple materials how shall we 
build a star-fish ? Let us see how the star-fish is con-* 
structed. Seen from above it presents a network of 
very minute plates, and there is no alternation of 
larger plates at all. They extend all over the surface. 
There is one point at which there is a large dot, and 
that is a kind of seam through which the water pene* 
trates into the interior. 

* There appears to be nothing like these parts in the 
sea-urchin at first sight* But when we examine the 
star-fish on the lower side we find a very different 
structure. Here are five deep furrows. Under these 
furrows project long tubes in every direction, being ih« 
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organs with which the animal crawls about They dre 
evidently, so far as use is concerned, the same organs 
as those which project from the sea-urchin. But in 
the sea-urchin we have them all united, while in the 
star- fish they are found only on the lower side. 

' Let us see of what this furrow is made, and how 
these tubes are connected with it. Each furrow is 
made up of a number of large pieces alternating with 
one another, lAid between them there are holes through 
which come the tubes by which the animal moves. 

* Then, on the side of these broad tubes are smaller 
plates. Now these plates gradually taper in size until' 
the whole is transformed into an angular furrow, having 
the same structure all the way through. 

' At the end of each ray in the star-fish there is an 
eye. We have, therefore, everything on the lower 
surface in the starfish which we find over the whole 
body of the sea-urchin, with the single exception of the 
small circle on the summit of the latter, which is 
occupied by other plates. 

* If now we proceed to compare these arrangements, 
we cannot fail to see a certain analogy between them. 
Suppose I should split an orange into five parts, and 
stretch these parts in every direction, thus forming a 
pentagonal figure (Fig. 33). The sphere is transformed 
into a star. Now the point on the upper side of the sea- 
urchin occupied by those small plates becomes divided, 
and transferred in the transformation of the star-fish to 
the five extremities of the rays of the star-fish. So 
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that, though at firat bo flat they seem to be in a dif- 
ferent position, they are in the same position. There 
is nothing changed, except that the little circle oe« 
copying the summits of the sphere has been stretched, 
and its parts so multiplied that it extends oyer the 
whole upper surface of the animal. 

* Now it becomes very apparent that this problem 
was easy; that it required only an increase of the 
elements in one direction to build up the star-fish 
instead of the sea-urchin. 

' Facts like this show the immediate working of mind 
in the construction of the animal kingdom. It is not a 
hind of work which is delegated to secondary agencies ; 
it is not like that which is delegated to a law working its 
way uniformly ; but is that kind of work which the 
engineer retains when he superintends and controls his 
machine while it is working. It is evidence of the 
existence of a Creator, constantly and thoughtfully 
working among the complicated structures that He has 
made,^^ 

Agassiz then takes the lobster as an example among 
the articulate class, in which the same thing as just de- 
scribed is effected in the same parts of one and the same 
animal ; but I have not space to increase my already 
large quotations from his admirable work. Long may 
science be enriched by such books as this. It con- 
cludes, after his illustration of the lobster, thus : — 

* It is something akin to the device of man to do as 

» Op.eit.^ 119-22. 
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much work as possible with the smallest and simplest 
apparatus ; and when the largest amount and greatest 
variety of work is produced bj a particular invention, 
we consider the result as indicative of superiority of 
genius or inventive capacity. Here, in the animal 
kingdom, we see it illustrated to an extent which the 
best-trained mind can hardly follow, showing how far 
beyond our comprehension are the wonderful works of 
Nature. Even though we can make ourselves con- 
scious that they are built by mind, and that it has 
pleased the Maker of all things to give us a spark of 
that life which makes us to be His children, formed in 
His image, that evidence is nowhere stronger than in 
the fact that our mind is capable of studying those 
works to a limit which approaches to a comprehension 
of their wonderful relation to one another.' * 

0£. cU. p. 127, 128. 
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CHAPTER XXVIIL 

THE TELEOLOQICAL ABQUMENT CONTINUED. 

Profesnor Haugfaton*! Lectmw upon LeMt Action in Nature. — Tonfim 
of Bones and Sockets predicted by Mechanical Lawa with certainty* 
Classification of Mnscles. — The Prismatic — The Penniform. — The 
QoadrilateraL — Skew Sorface. — Economy of Force. — Nature has other 
yiews, such as Beauty of Form and Surface of Least Resistance, to 
consider. — Beauty one of the Pre-existing Conditions in the mind of 
the Creator. — ^The Tiger and its Triangular Biceps Femoris. — Penni- 
form Muscle, that which lifts Wing of Bird. — ^Reasons why Pen- 
niform Muscle is used in Wing of Bird. — The back stroke. — Necessity 
to give greatest Force, that two given Angles of 90^ each should be 
passed through at same Time. — Nothing tentative in any Branch of 
Nature. — The Human Heart — Amount of Work done by it. — Its 
beautiful Structure.-^Its Method of Work.— The Pk-inciple of ' Least 
Action ' as applied to the Heart. — The Uteilis. — Conclusion of the 
Three Lectures. 

I WILL take my next illustrations from Professor 
Haughton's three lectures upon 'Least Action in 
Nature, illustrated by Animal Mechanics,' from 
which I have more than once quoted in the preceding 
pages. I would advise everyone interested in this 
subject to get the small pamphlet, which has been 
reprinted from the 'British Medical Journal,' at 
37 Great Queen-street I will venture to say that no 
unprejudiced mind can deny, after perusing these 
admirable lectures, that an overwhelming answer to 
Darwinism is to be found in Animal Mechanics. Most 
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of the great facts educed have been worked out bj 
Professor Haughton himself, and will be fuUj eluci- 
dated in his forthcoming work upon Animal Mechanics. 
I will only here give a short resume of his lectures — a 
difficult task enough, considering that every line is 
full of information. 

Professor Haughton starts with the hypothesis that, 
^ in every arrangement of bones, muscles, joints, and 
parts of animals, the motion must be such as it would 
be on the hypothesis that the muscle were a living, 
intelligent thing, trying to save itself trouble. We 
can calculate, as I will show you in the subsequent 
lectures, with a certainty as perfect as we can calcu- 
late the path of a planet, the position of bones and 
sockets as we find them in nature.' 

I pass over much interesting matter — how the 
Professor discovered the co-efficient of muscular force 
in a strong and healthy man to be 104 pounds to 
the square inch ; how he describes tendons, par- 
ticularly showing in their form and distribution how 
essentially the old world differs from the new world 
monkeys; how Nature, in the formation of her 
tendons, never uses a grain too much of the glue of 
which they are composed. I pass on to his classifica- 
tion of muscles. 

Professor Haughton divides muscles into — 1, the 
Prismatic, where the fibres are parallel to each other 
from bone to bone ; 2, the Penniform Muscle, where 
the fibres radiate at equal angles from a common 
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tendinotiB line, and are ineerted at each eztremity ioto 
the bone ; 3, the Triangular Muscle, where the 
fibres proceed from a fixed line, and are inserted, not 
into a point, but into a line so short, that we ma;', for 
practical purposes, regard it as a point; 4, Quadri- 
lateral Muscles, where they are drawn in lines con- 
verging from one bone to another. 

The quadrilateral muscle is in reality the triangular 
muscle with the top cut off. In nature it is found 
that the forms of quadrilateral muscles deviate from 
their plane, and form what engineers call a skew 
surface (Fig. 34). 

This singular figure, in which all the lines are 
straight, and all the surface curved, varies in form in 
geometry, and Professor Haughton has discovered that 
the peculiar skew surface assumed by muscles is the 
beautiful hyperboloid of one sheet, and that the 
pectoral muicle in birds' wings, and the adductor 
magnut muscle in the human leg, are examples of this 
geometrical form. Thus Nature, for particular pur- 
poses, varies her usual mode of structure, and sub- 
stitutes that which geometers have proved more 
applicable to the purpose intended ; and that form 
which geometers, and only geometers, can produce. 
I will quote here Professor Haughton's own words : — 

< The prismatic muscle and the penniform muscle 
possess the remarkable property, which can be demon- 
strated mathematically, that in their contraction no loss 
whatever takes place. Nature therefore, according tn 
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my principle, ia eotitled to employ these two fomiH of 
muscles whenever she pleases ; she mffen no loss or 
iqjary by using tliese forms of muscles, and we find, 
therefore, they are both frequently onployed. When 




Fio. 34. — ' Skew Sut&m,' Bhowing the cmUide ot the ' hjrperboloid of 
one theet.' Seen in the adductor magoiu miucla of human leg, and 
tha great pectoral miucle in the wings of bird*. AiUr Haoghton. 

we come to the triangular, the quadrilateral and skew 
muscles, we can demonstrate by mathematics that in 
the use of every such muscle there is a necessary losa 
of force. I may, therefore, be asked, How comea it, 
if the principle of least action be true, that Nature ever 
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employe muscles involving a oecessuy loss of force? 
I answer, because Nature has other problems in view 
than mere economy of force in a single muscle. She 
has to consider, if she economise force simply, withont 
regard to other circamstances, such as beauty of form 
and surface of least resistance, whether she might not 
lose rather than gain, taking into consideration all the 
conditions. I have always maintained that beauty of 
form, Bymmetry of outline, was one of the pre-existing 
conditions in the mind of the Contriver of the Universe, 
as well as economy of force. We find, therefore, that 
Nature never uses a triaugular or quadrilateral muscle 
except under great necessity.' 

Professor Haughton considers the tiger the strongest 
animal, and the most beautiful in nature ; and he 
adduces the biceps femorU, the great flexor of the 
thigh of the tiger, as the most wonderful triangular 
muscle in the world. Now this great mnacte extends 
in the tiger from the tuber ischii for a space of three 
feet along the side of its leg. This muscle exists in man 
and all other mammalia, and believers in Darwinism 
and evolution call the two muscles alike and expressive 
of genealogical affinity. It is arranged, however, 
differently in different animals ; in most as a prismatic 
muscle, in man like a rope of parallel fibres. * Why, 
then,' asks Professor Haughton, ' has nature deliber- 
ately sacrificed a certain amount of force by putting 
a triangular muscle into the leg of the tiger, to do the 
work which she does go effectually in my 1^ by a 
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straight rope of muscle ?' The answer is this — I am 
a man, and not a tiger ; I am not intended^ as a tiger 
is, to hide in a jungle ; to jump from the jungle at a 
troop of horsemen going by ; to take one of them and 
carry him oif, spite of the rest, and eat him. That 
is not the purpose for which the Creator brought me 
here ; but if I were brought here for such a purpose, 
I am sure I shoidd have a triangular muscle in my 
leg. The weight of muscle to give the tiger the 
spring which enables him to do these feats is so 
enormous, that, if it were placed as a single rope from 
point to point, it would not only be a great deformity 
in his appearance, but would seriously impede him in 
his progress through the jungle. The clumsy nature 
of this enormous rope of muscle attached to him would 
injure him ; therefore Nature has deliberately thrown 
over the first idea that might present itself, which was 
to put a great rope from point to point, and to make 
it strong enough. ^ No, I cannot do that,' says Nature ; 
* I must preserve beauty of form,' making the tiger 
what it is, the most beautiful creature which God has 
created. Therefore the tiger is given a triangular 
muscle with a certain amount of loss of force, but there 
is a gain by spreading the muscle over a great surface, 
a gain in the packing and shape of the leg — there is 
more gained than lost by the apparent sacrifice of force.* 
Professor Haughton then illustrates the use of the 
penniform muscle, which he describes as a rare muscle, 
and only used when there is a worthy object. ' The 



* LEAST action: ,376 

most remarkable example I can give you of the 
penniform muscle is the muscle which lifls the wiug 
of the bird. The bird^s wing is depressed by great 
and powerful muscles ; it is lifted by a small compact 
muscle which is placed upon the breast of the bird, in 
order to keep the centre of gravity of the bird as far 
back as possible. It is worthy of remark that in the 
case of the ostrich, which does not fly. Nature places 
this muscle on the neck of the bird, because it is no 
injury to the ostrich to have the muscle on the neck, 
whereas it would be destruction to any other bird to 
have it so. This muscle is placed upon the breast- 
works by a tendon passing through a pulley, and 
changes through an angle of 180 degrees in its appli- 
cation, so as to lift the wing of the bird. The 
nature of a bird's flight is this. The depressor 
muscles of the wing must be made enonnously 
great, to strike the air with the utmost force. The 
muscles which lift the wing must be made as light 
and small as possible, because their only object is to 
bring back the wing through the air after the stroke 
is made. This ought to be done in the shortest 
possible time, because while the wing of the bird is 
rising through the air the bird is falling. Therefore 
we find that Nature, or rather the Oreat Author of 
Nature, always employs the penniform muscle to lift 
a bird's wing; and for this reason, since the fibres 
converge at an angle towards each other, by com- 
pounding their forces the velocity along the diagonal 
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18 greater than it would be in a prismatic masole. 
Thus no force is lost^ and the bird is enabled to repeat 
the downward stroke much faster than if the prismalio 
form of muscle had been retained.' 

Professor Haughton then points out die beauttful 
law that to produce the most powerful stroke, like the 
back-handed stroke of the guardsman, the back stroke 
of the paw of the tiger, and that of the racket-player, 
it is essential that the muscles of the fore-arm and the 
arm should be brought into co-ordination; and that, 
in doing this, it is absolutely essential that the muscles 
which perform the act should become perpendicular to 
the humerus, and those acting on the fore-arm perpen- 
dicular to the line joining the olecranon process of the 
ulna to the elbow-joint ; in other words, they must 
pass through an angle of 90° at the same moment. 
^ We have the curious fact that the principle of least 
action in a tiger's fore-paw or arm requires that 
these two angles, which have no relation to each other, 
varying in magnitude at every moment, must, to 
produce the maximum effect, pass through 90^ at the 
same moment. And we find that Nature accepts the 
consequence. I know no animal in which this law is 
not carried out, and a corresponding law to which I 
will now draw attention in the hind leg. 

^ In the hind leg a line joining the centre of the hip- 
joint with the tuber ischii becomes at right angles to 
the resultant of the biceps femori muscle, whether 
triangular or prismatic, at the same moment that the 
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muscles of the calf become perpendicalar to the lioe 
drawn through the centre of the ankle joinL In the 
caee of the hind leg the arrangemeDt akipe a joint. Id 
the fore-arm the shoulder ia related in this remarkable 
manner to the elbow-joint In the hind 1^ the hip- 
joint is not related to the knee-joint, but to the heel ; 
and tliese two angles, which hare no neceseary relation 
whatever to each other, made hy one group of forces 
at the hip-joint, and another group of forces quite 
distinct from them at the heel, pass throngh 90° 
tt^etber. One of the most remarkable instances on 
record of the skill, contrivancei and forethought with 
which the frame of animals has been constructed.' 

Professor Haughton, in conmienting upon these 
facts, beautifully refers to the man seen by passengers 
in the engine-room of a steamer, who, in oiling the 
machinery, would inevitably lose his life if he did 
not know to the tenth of an inch the movement of 
every bar, and adds ; ' When we see these motions 
reguUted by the intelligence of the engineer who 
contrived the machine, describing these angles, and 
pas^ng through each angle at the exact moment the 
engineer intended, no person is fool enough to believe 
that there is not contrivance and detign. I am ashamed 
to say there are intelligent men who can look upon 
similar structores more wonderful in the world of 
Nature, and not recognise the hand of Him who made 
them.' 

FrofesBor Haughton choose the opportunity o( 
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showing how the use of peg-top heels by ladies must 
destroy the beautiful play of angles and joints from 
coming into effect, sacrificing in movement what is 
supposed to he gained by grace, and concludes thus : — 
' If the practice continue, I should expect that our 
young ladies of the future, between the bright colours 
of their heads, and the development of the tendons of 
their feet, will present an appearance not unlike the 
flamingoes that strut about the Zoological Gardens.' 

It will well repay perusal to follow Professor 
Haughton into the application of his principle of least 
action to the wing of the bird Acting upon this 
principle, he predicts the position of its angle of rotsr- 
tion. He does so in the albatross, grebe, macaw, 
wood-pigeon, pheasant, and heron ; and in every case 
the calculation comes so close to the known line of 
rotation that there is no doubt of its truth, makincr 
allowance for the ' residual phenomena ' to which all 
such investigations are subject. He concludes this 
lecture thus: — 

* We find then nothing tentative in any branch of 
Nature. There is nothing tentative in astronomy. 
No planet ever seeks to move more perfectly in its 
orbit; it does so from the beginning. We have no 
evidence that light describes its path by a succession 
of attempts ; it is singly, doubly, or conically refracted, 
according to fixed conditions, and has all the appear- 
ance of always having been so. The socket and the 
axis round which birds' wings revolve are placed 
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exactly in the position best suited to produce the best 
effect. 

' And here again I find no tentative process. There 
is no evidence in Xature of birds with impeifect 
vingH ; DO proof of a sacceseion of blunders before 
perfection -was attained. All is perfect, and all was 
always perfect. There have been no " tentative 
miracles " in Nature, no failures nor trials. The 
graceful limbs of the beautiful tiger, and the expanded 
wings nf the sweet albatross of Coleridge, speak to the 
ear of reason in language that cannot be misunder- 
stood — 

Tho heiid Ihtt made m ii DiriDe.' 

The last of these beautiful lectures treats of ' least 
actioD ' as applied to the heart and other involuntary 
muscles. 

Af^r asking hia hearers to take for granted any 
apparently missing link in the argument, the result of 
ten years' hard study, which the one hour of lecture 
enabled him only to detail briefly. Professor Haughton 
deals with the amount of work done by the heart He 
goes into detail about the method he pursued amongst 
many difficulties in finding the amount of weight 
which an ounce of the heart could liA. His answer is 
20*576 pounds, through one foot every minute. This 
discovery was verified by obtaining the number of 
vibrations per minute made by contracting muscles, as 
shown by the musical note they produce, and which 
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anyone can hear for himself if he will go into an 
empty room, and leaning upon his elbowa against 
the table, allow the muscles of his arm to oontracty 
and then place the forefinger of each hand into eadi 
ear. 

By comparing these vibrations with the result of 
weight placed on the extended arm, he found a second 
co-efficient for each ounce of muscle which came out 
twenty pounds. 

Well, then, taking the amount of work done by 
every ounce of the heart, he wanted something where- 
with to compare it, and he soon found out this. He 
got the data of the Oxford boat race, the distance^ the 
time, cross sections and plans of the boat, and then, 
using Bankine's well-known formulas for the resistance 
of ships, he found that during the average twenty-three 
minutes of the race every o.unce of muscle in the arms 
and legs of the rowers works at the rate of 20-124 
pounds lifted through one foot per minute. Thus the 
heart of an old man close upon 100 years of age has 
worked for that 100 years of his life as hard as the 
muscles of the young men that pull in the Oxford and 
Cambridge eight-oared races.' 

But then, as Professor Haughton remarks, ^How 
does the heart do this work?' If the principle of 
least action be true, the law of muscular contraction, is 
that each fibre when it contracts is shortened by one- 
ninth, therefore the fibres of the heart must be eo 
arranged as to admit of such a contraction. 

The heart has been compared to a ball of twin^ 
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and, more correctly, to two baUs of twine contaming a 
third — for there are two cavitieB, and certain groape of 
fibres run round each of these cavitiei, while a third 
group runs round the entire heart — all of which maj 
be seen in Dr. Sibson's beautiful work on ' Medical 
Anatomy,' or the monograph of Mr. Pettigrew, who 
has added much to our knowledge of this eiqnisite 
structure. 

Imagine millions of fibres being wound up in this 
manner, but every one of them in its proper place. 
If perfect order and system and design were not 
brought into play in the winding of these fibres, the 
heart would be spoiled. Professor Haugbton believes 
the law which regulates these fibres to be that ' the spiral 
fibre which goes round the entire of the two cavities of 
the heart describes a complete circumference of 180° 
before its return, whereas the spiral fibres that sur- 
round the right and left ventricles of the heart respec- 
tively describe an entire circumference and one-fiilh 
over before they come back. This extra fifth of a 
turn is, I believe, for the purpose of giving a twisting 
motion to the cavity, just as you would wring a cloth, 
BO that it should be completely emptied at the close of 
the stroke, and no blood left remaining in the cavity, 
or even the least loss of force occasioned.' 

Now these fibres are each of the same length in 
each group ; therefore they are able to contract one- 
ninth of their length when ordered to do so by the 
brain, and the * principle of least action has been 
fnlfiUed.' 
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But the anatomy of the heart enables Professor 
Haughton to apply a crucial test as to whether ' least 
action' is^ or is not^ the great principle in muscular 
mechanwm asserted to be by him. 

This test is the prediction that the ' ratio which the 
volumes of the two cavities of the heart bear to each 
other may be foimd by the measurement of the lengths 
of the fibres that surround them.' ' Let L be the 
length of the fibres that go round the entire heart ; let 
/ be the length of the fibres that go round the left 
ventricle. Find these lengths and cube them. The 
ratio of these cubes will be proportional to the sum 
of the right and left ventricles divided by the left. 
There are theoretical grounds which I believe are 
almost of themselves sufficient to entitle us to believe 
that these two cavities are of equal volume, and there- 
fore that this fraction will come out equal to two. I 
have taken, however, a more certain mode of deter- 
mining this by collecting together all the observations 
of direct measurement of these volumes that I can 
find, and I find that the mean is 2*125.' Professor 
Haughton believes that the decimal of one-eighth 
must be struck off this. The most correct of his ten 
observers made it two. But the Professor proceeds to 
his own verification. He measured the common fibres 
of a great number of hearts of oxen, and found them 
to be 10'875 inches. He measured the length of 
the fibres going round the ventricles of the same- 
hearts, and he found the mean 8*625. He cubed the 
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numbers, and the result was 2*004. Upon this he 
remarks: — 

'I believe that to be a remarkable result, and to 
entitle us to assert that the principle of least action 
applied to the problem of the heart is capable of 
solving it a step beyond what it has been solved, and 
bringing us within reach of the knowledge of one 
more of the wonderful laws of the Creator. How it 
would have rejoiced the soul of the great Kepler, had 
he known that the ratio of the length of the fibres in 
his own heart was in the proportion of cube root of 
two to one I Divine Geometry I Queen and mistress 
of philosophy, thy right to rule the sciences shall 
never be disputed.' 

This least action as applied to the heart is. Pro- 
fessor Haughton remarks, simply making every fibre 
and particle of the heart do the entire amount of work 
that it is capable of doing. He compares the per- 
fection of this structure with the efforts of human 
genius. The Armstrong 600-pounder gun was an 
attempt to make each of the eight rings of which it 
was composed bear its proportion of work, but it 
exploded, and only three rings were burst. Had it 
been perfect the eight rings would have burst together. 
' That which human skill is not able to effect is solved 
in the arrangement of the fibres of the heart of every 
person in this room.' 

Professor Haughton then alludes to ellipsoidal 
muscles, of which the mammal uterus is an example. 
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This muscle is grown for a particular purpose — that of 
the birth of the young. It must acquire a certain 
power^ not by use^ for this does not come into play 
till the moment it is required. It must overcome a 
certain amount of resistance^ which Professor Haughton, 
upon the principle of least action, calculated to be that 
an hydrostatical pressure of 3*4 lbs. per square inch 
could be produced by its contraction. 

Dr. Mathews Duncan of Edinburgh and Professor 
Tait found by actual experiment that this was 3*1 
pounds per square inch. * Here we see Nature at- 
taining perfection at a single bounds by a process of 
foresight There is no evidence whatever of the sup- 
posed necessity of an endless succession of previous 
blunders.' 

By this discovery Professor Haughton has solved 
the difficulty of the equilibrium of an elliptical dome. 
There is only one perfect dome of this kind in the 
world, that of the Pantheon in Paris, fortunately 
saved during the revolution. St. Paul's requires sup- 
port ; St Peter's is strengthened by hoops of iron ; 
Brunelleschi's dome at Florence is equilibrated, but 
then it is octagonal. 

Professor Haughton concludes his lectures in the 
following words : — 

^ In conclusion, let us suppose that this and all 
ether branches of science which man can study have 
been carried to their utmost perfection ; let us suppose 
that man has fully explored all the secrets of Nature 
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he is capable of attaining^ and ha^ found a key that 
unlocks all her mysteries, he will still find himself only 
a worshipper in the temple and before the altar of an 
unknown God, whose true nature and moral relations 
to himself must be sought from other sources than 
those which Nature furnishes. There are truths in 
the system of things as real and as certain as any laws 
of Nature, although we cannot perceive them with our 
senses. My eyes cannot see them, my ears cannot 
hear them, nor can I touch them with my hands ; but 
they are there, I know them to be truci and that they 
will endure when Nature and her laws have passed 
away like a troubled dreanu I testify what I have 
seen« I have many a time seen an humble earnest 
faith in these unseen truths cause a smile of joy to 
play upon the pale face distorted with pain, like a 
sunbeam dancing on the bosom of the troubled ocean* 
I have seen these truths illumine with a light from 
heaven the dim eye, soon to be closed for ever by the 
cold hand of death. These truths are more dear to 
me than all that Nature can teach me, because they 
touch my inner life and consciousness. I learned 
these truths as a little child upon my mother's knee ; 
I cherish them in my heart of hearts ; and in defence 
of them, if opportunity should offer and Gk>d should 
count me worthy, I would gladly lay down my life.' 
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CHAPTER XXIX. 

EVOLUTION AKD THEOLOGY* 

The Teleological Ailment inexhaustible. — Erolution and Theologj as 
advanced bj Mr. St. George Mivart. — His Dogma of Evoliition. — 
Belief in both Theism and Chnstianity inseparably bound ap with 
the Dogma of Creation.^The Fathers Evolutionists. — Reasons for re- 
jecting their testimony on this subject. — The Soul separately created. 
Mr. St. George Mirart*s Theory of Evolution shown to be nntenable. 
— ^Its Difficulties cognate with those of Darwinism. — Conclusion. 

No good purpose would, I think, be obtained by con- 
tinuing illustrations which in fact have no end. I 
might have shown the inimitable perfection of the 
human larynx to be utterly inexplicable upon any other 
than a teleological ground of argument. I could have 
shown how the thoracic duct was guided by Infinite 
Wisdom to open its precious contents in the angle 
formed by the veins of the neck, just in the little spot 
where there could be no regurgitation of blood nor 
current force to check the flow of chyle. 

I could have taken every organ or limb of the body, 
and have produced unanswerable proof of an ever- 
present, designing, thoughtful, and wise Creator, 
acting not by miracle, as weak reasoners assert ; nor 
by supernatural means, as the biassed believer in 
secondary laws says so often; but by the simple, 
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grand, overruling Providence of the Omnipotent and 
Omnipreeent Author of all good. 

The teteological ailment is in fact inexhaustible ; 
■ and no reat^oner has ever yet obtuned a locus standi 
from which it might effectually be aasailed. 

The embryological similitude between different 
forma of animale is not a real Hkenees — it is merely 
the same means adopted to carry out similar ends or 
functions in the organisation of living things. The 
mammalian heart is similar in structure through the 
series. Would it be sound or just to say that because a 
dog's heart and a man's are similar they are therefore 
genealogically related ? The same argument is appli- 
cable to the whole series of mammalians left oat in the 
cold by Mr. Darwin. The Master Mind deviates 
neither to the right nor to the left in carrying out the 
scheme of creation. 

As we have just read, His work displays the constant 
presence and superintendence of a Great Intelligence ; 
and if one animal has the same means of walking, 
breathing, or eating as another, it shows that method 
and plan are uniform throughout Nature. 

The work, as Agassiz has remarked, is not such as 
could be relegated from a master to a workman ; 
neither are the facts consistent with the operation of 
secondary laws, as surmised but never proved by the 
disciples of Darwin. 

la evolution or creation by secondary laws THE 
mode by which the world was created ? 
c S 



-_■— ^_"I " "g""^ aa^ 



888 FALLACIES OF DARWINISM. 

The opinions of many eminent men who are opposed 
to Darwinism are in favour of such a view^ and by 
no one has it been more ablj argued than by 
Mr. St. George Mivart. 

* Without a distinct belief in a personal God,' sajrs 
that pleasing writer, *\t is impossible to have any 
religion worthy of the name ; and no one can at the 
same time accept the Christian religion and deny the 
dogma of creation.' 

This seems to comprise the entire question, and Mr. 
Mivart believes that creation is the evolution of 
organic forms; and he thus defines the evolution in 
which he believes : — * It is the manifestation to the 
intellect, by means of sensible impressions of some 
ideal entity (power, principle, nature, or activity), 
which before that manifestation was in a latent, un- 
realised, and merely " potential" state — a state that is 
capable of becoming realised, actual, or manifest, the 
requisite conditions being supplied.'* And he says 
the ^ evolution of specific forms ' means the actual 
manifestation of special powers of nature which before 
were latent, in such a successive manner that there is 
in some way a genetic relation between posterior mani- 
festations and those which preceded them.' 

We are much indebted to Mr. Mivart for having 
distinctly admitted the fact that a belief in both 
Theism and Christianity is inseparably bound up with 
the dogma of creation. 

> GeJiena of Species, p. 270. « Op. ett, p. 271. 
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Had he written no other words than these, he would 
have been entitled to the thanks of the scientific world. 
The admission scatters to the winds all the bitter 
things that have been said about the odium theolo^ 
gicum. 

But does Mr. Mivart's definition of evolution ' cor* 
relate all phenomena ' ? Does it carry us anj nearer 
to a solution of the great mystery — the How ? I fear 
not. It is satisfactory to find that St. Augustine, St. 
Thomas Aquinas, and Suarez were evolutionists ; but 
I fear we must gently remove these eminent divines 
from the scientific argiunent, for it is evident that there 
are a great number of theories of evolution, and the 
manifestation of these divines is hardly congruous with 
the meaning of either Mr. Spencer Herbert's or Mn 
St. George Mivart's definition.^ In fact, I wish Mr. 
Mivart had not quoted the Fathers, inasmuch as 
neither the * Origin of Species ' nor the ' Genesis of 
Species ' were attempted by those holy men ; and every- 
one possessed of reason, who had ever reflected upon 
the evolution of an ^g into a chicken, must have 
believed in the potentiality of living matter. But the 
question to be decided wno is a very different one 
from that. 

Let us put it fairly and plainly. In Mr. Darwin's 
last work he has enunciated the doctrine of man's 
descent from the ape, and he considers his theory of 

^ This queftion bat been aigned at length 1^ FrofeMor Hnzlej, in 
tha Cantim^porory Bmm for Norember, 1871i sinoe the text wai written* 
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natural selection sufficient to justify his doctrine. Mr. 
Mivart believes the same as to man's corporeal frames 
reserving the soul for a distinct and special creation 
by the Almighty. But the difficulties which Mr. 
Mivart and others have shown to lay in Mr. Darwin's 
path may be clearly found upon that of Mr. Mivart 
The latter does not fill up the gap between the ape 
and the man, while the former tells us that his evi- 
dences are at the bottom of the sea. Mr. Mivart, 
seeing the difficulty, has thrown overboard the accu- 
mulation of minute differences through variation and 
natural selection, and believes in a per saltum genesis 
of species. But he fails to see that the latter belief 
annihilates his own doctrine. If Mr. Darwin's evi- 
dences are never found, or never existed, then the 
creation of man was a direct, special, and so called 
miraculous act of the Creator, and both Mr. Darwin 
and Mr. Mivart's doctrines fall to the ground of 
necessity. 

Then there is an ambiguity about Mr. Mivart's 
doctrine of evolution, which implies that it has been 
drawn up rather to meet existing prejudices than ta 
account for the origin of species. It is calculated to 
meet the theistic belief, but the value it attains in 
this respect is lost by its greater obscurity. It implies 
a process in the genesis of species identical with that of 
the evolution of the chicken from the germ in the egg^ 
but it is burdened with the proviso that it acts by 
laws for the most part unknown. If so, it must be 
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incapable of demonatratioa, for no one will pretend that 
man may be evolved, per taUum, from an ape by an 
evolution similar to ihat which attends the development 
of the chick, most of the procesees of which may ba 
observed in the microscope, and all of which are con- 
gruous with and parallel to germination in all thei 
groups of oi^anic life. But surely Mr. Mivart will not 
contend that germination and the evolution of species 
are c<^nate phenomena I The variability of species 
may be accounted for by Mr. Spencer's or Mr. MivartV 
formula. But the advent into the world of a newt 
species, with intellect, reason, and an immortal spirit, 
can in no way be degraded into comparison with m 
pigeon fancier's artificial and production of monstcona 
Tarieties. 

Let ua take the beautiful instance of the internal 
ear as a special teleological production. Mr. Mivart 
gives us a figure of the fibres of Corti, and says be is 
onaware whether such a structure is to be found 
or not in the internal ear of the monkey; and if 
BO it would be what he calls an instance of ' antici- 
patory development' 

In other words, he would say that the Creator in 
the beginning endowed matter with a secondary lav, 
which woidd give a monkey for ages a most important 
and valuable structure which was never intended to ba 
of any use to it. Why, surely this is Darwinism, 
pure and simple. One of Mr. Darwin's strongest 
arguments for the descent of one animal from another 
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IB the presence of useless organs, which were of great 
use to a predecessor. But then, a per saltum act of 
evolution from the ape to the man would imply the 
re-creation of the ear as well as other parts of the 
body, to suit the altered condition of the new reason* 
ing being; which again, is simply admitting the 
doctrine of special creation, with the useless and pur- 
poseless addition of having a creature living for ages 
with a most exquisite structure in his ear which he 
was never intended to use, nor even have the satisfiio- 
lion of evolving to a higher and nobler organisation. 
. On the whole, then, I think Mr. Mivart's doctrine 
of evolution cannot stand. It looks too much like 
Mr. Tegetmeier's pigeons ^ made to order.' It is 
offered, with the best intentions, by an able and 
highly conscientious man, as a means of reconciling 
scientific and religious thoughts, and of bringing to- 
gether the two lines which, Mr. Spencer remarks, 
are running parallel and gradually approaching each 
other. 

Beligion. 



Science. 



I do not think it has within it sufiicient elements of 
truth to do this ; but I am equally thankful to Mr. 
Mivart for having made the effort. 

Truth is the great goal towards which all men of 
truly scientific mind are striving. The struggle is 
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really one for existence. But will tiie fittest snrviTe ? 
Has the mind of man lost anything of its grandeur? 
Has it tost any of that purity, which, shining above all 
the littleness of earthly life, was not ashamed to pro- 
claim truth in its own noble and unsullied greatness ? 
Does the tiunt of hypocrisy, however faint, ever invade 
such a mind, guided by worldly interest, or expedi- 
ency, or both ? God forbid I Every honest man will 
sacrifice his all in the cause of truth, not as it is written 
or formularised, but as it exists, and will exist for 
ever, as a bright gem unsulhed by a single fiaw, 
shming on and on in its simple purity, ever piercing 
into the region of the unknown, hut reflecting thence 
its lays upon a finite mind, and causing there a thrill 
of admiration, of awe, of wonder, of love, and of devo- 
tion ; for that reflection reveals, in all its wondroua 
beauty, the thoughts, the plansj and the power of the 
Infinite. 
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' Mr. Darwin haa just publiahed & book upon the " Origin 
of Species." The ingcnioiu and leat-Ded author thinks that 
Hpecies are changeable. Unbappitjr be does not tell ua what 
he means by "species;" neitLer does be give ua anj certain 
definition thereof. 

' In the second place, be recogsiaes rerj distinctly the 
▼ariability of species; who does not? Bnt he does not see 
the limits of this TariabilJtj ; and that ia precisely what 
be ought to see. In short, the author uses ererywhere a 
figurative language, which he does not explain, and which 
dec^vea him as he deceives those who make nse of it. 'Dub 
is the radical vice of the book. By old writers Nature wae 
personified — they gave to her inclinations, intentions, and 
Tiews, horrors (of a vacuum) — and the sports (of nature) were 
attributed to her. Monstrosities were her errors. The 
eighteenth century did better. In the place of God it put 
nature. Bufibn said to H^rault de Siichelles : " I have 
always named the Creator; but you have only to take that 
word away and replace it with the ' Force of Nature.' " 

' The foIloinDg is a littnl translation of a part of tha work of tha 
late M. Flooreas, satitled Extanen du Livn dt II. Darwin lur fOriffine 
da Eipkei.^aiF. Flotmo*, membce de I'Acsdiiiiis Fnnfaiss, saa^iiB 
perpitoel de I'Acadanie det Sdences (Inititnt de Fitaet). Vitia, 
Qamiar £Wrea. 
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^ Nature/* says Buffbn, '' is not a thing, for that would be 
everything. Nature is not a being, for this being would be 
God.'* In which he was perfectly right, but which, as we 
shall see, was not the cause of much alarm to him. He adds : 
'' Nature is an active, immense power, which embraces every- 
thing, animates everything ; which, subordinate to the First 
Being, only begins to act with diis order, and only acts now 
with His consent." 

' It is from this pretended Power that naturalists produce 
their nature when they personify it.** 

' M. Cuvier has, however, a long time ago averted from 
them all the perils of such language. 

*• By one of those figures to which all language is inclined, 
he says : '* Nature has been personified. Living beings have 
been called the works of nature. The general bearing of 
these creatures to each other has become the Liws of nature. 
It is while thus considering nature as a being endowed with 
intelligence and will, but in its power limited and secondary, 
that it may be said that she watches incessantly over the 
maintenance of her work, that she does nothing in vain, and 
always acts by the most simple means. ... It is easy to 
see how puerile are those philosophers who give nature a 
species of individual existence distinct from the Creator, and 
from the law which He has impressed upon the movements 
and peculiarities of the forms given by Him to living thlngR, 
and which He makes to act upon their bodies with a peculiar 
foxx^e and reason. 

' As knowledge has increased in astronomy, physics, and 
chemistry, these sciences have renounced the false reason- 
ings which resulted from the application of this figurative 
language to real phenomena. 

' Some physiologists continue the use of it, because in the 
obscurity which still surrounds physiology they could only 
delude themselves and others respecting the profound igno* 
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nnce in which they renuun abont all vital moTements, by 
attributiDg Bome reality to the phantams of abaCractioii.' 

'In the following examinatioii of Mr. Darwin's book I pro- 
poae two objects. 1. To ihow that the aathor has deluded 
himself, and perhaps othem, by & constant abuse of fignratiTe 
language; and 2. To prove that, contrary to his opinion, 
species are fixed, and that, far from having proceeded one from 
the other, as be states, different species are and will remain 
eternally distinct. 

'Mr. Darwin begins by imagining a "natural selection." 
He then imagines Uiat this power of selection which he g^vea 
to Nature is umilar to or parallel with the power of man. 

' These two suppositionB admitted, nothing stops him. He 
plays with Nature as be pleasen, and makes her do whatever 
he wishea The power of man over living creatures is per- 
fectly known. Species are variable. They vary from each 
other. This all naturalists know, and no one has proved it 
more strongly in these modem days than M. Decaisne, in his 
direct and deciuve experiments. Now, among the variations 
of species some are useful to men's views, and others opposed 
to them. Man chooses the nsefiil variations, and discards 
those that are the contrary. This is not all. Ailer having 
chosen individuals with usefiil variations, he unites them 
together, and by that means accumulates these varieties, 
extends them, and fixes and so makes races. This all natu- 
ralists know. 

" Apropos of the dog," Bufibn says, " man has created 
races in this species, by choosing and pnttJng together the 
largest and the smallest, the best-lookbg and the ugliest, the 
most hairy and the most naked, &c." 

' In his history of the pigeon, he uys : " The maintenance 
of varieties, and their multiplication, depend upon the hand 

> Cf. th» article 'Nature' in Oktiennairt ^ Scicma tutunSM 
(L* vault). 
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of man. He collects together from natme the indiyidoab 
which most resemble each other, he separates them from the 
others, imites them together, and takes the same care of the 
varieties which are fomid among the nmneroos productiong of 
their descendants; and by continued attention, in time an 
infinity of new creatures, which nature by itself would never 
have produced, are created before our eyes — ^that is to say, 
brought to light . . « The combination, succesaon, arrange- 
ment, re-union or separation of beings, depends ofVen upon 
the will of man, since he has th^ power to force nature by 
his combinations, and to fix her by his industry. From two 
single individuals which are produced, as it were by accident, 
he will form a fi^ed and perpetual race — from which he will 
derive many other races, which, without his skill, would never 
have seen the day/' 

* These are the facts which Buffon saw, and which everyone 
knows. Darwin has seen nothing more. He has only added 
to all this a metaphorical language which dazzles, and he 
imagines that '' natural selection," which he gives to nature, 
must have incommensurable effects (this is his own word) 
above the feeble power of man. 

' He says, in express terms, that as all the works of nature 
are infinitely superior to those of art, so " natural selection" ia 
of necessity ready to act with a power which is incommen- 
surably superior to the feeble efforts of [man. He says again, 
— if the principle of selection which we see so powerful in 
the hands of man could be applied to nature, how immense 
would be its effects I I have given, he says, the name of 
natural selection to that principle by means of which each 
variation preserves itself, provided it is useful ; so as to make 
the analogy agree with the power of man's selection. That 
is to say simply, you have personified nature, and that 
is all the fault we find with you. " Many writers," says Mr. 
Parwin, " have criticised this term of natural selection. In 




the literal senae of the word lit is s contaidiction." It is 
impoteible to describe it better; bat then why nuke nse 
of it 7 Why make all his expIanatioDs and all his books 
acoommodate themselTes to this lalse language ? Wb j write 
an entire book in the &lee qtirit which this language 
implies 7 Without doubt this is the constant method of Mr. 
Darwin. He begins by asking permission to persotuly nature, 
and then, by a date non conceato, he reasons as though this 
permission had been granted to him. (Origin of Species, 
p. 119-20.) 

' Thus he always speaks metaphors; nature chooses, nature 
investigates, nature labours, and labours without ceasing, and 
laboiUB for what 7 To change, to perfect I to trsnnforro species. 
The transforoiation of epeciea is, according to Mr. Darwin's 
system, the perpetual occupation of nature I What is there 
in tills? 

* This system is like any other, and it is not Ur. Darwin 
who has ioTented it. In the last century Demaillet, the 
author of the Telliamed, covered the entire globe with water 
during millions of years. He made the waters retire gradually. 
All terrestrial animals had first been aquatic. Han himself 
had begun by being a fish ; and the author assures us it is 
not uncommon to find in the ocean iish which have only partly 
become men, but whose race will really become men at 
some future period. 

'Maillet, of whom we have already spoken, Voltaire says, 
thought he perceived at Grand Cairo that our continent had 
been nothing but a sea in post antiquity. He saw some 
shells, and he reasoned thus : " These shells prove that the 
sea has been for millions of centuries at Memphis : therefore, 
the Egyptians and the monkeys have been developed incon- 
testably from marine fish." 

'After Uaillet came Robinet. Hia book is well known, 
entitled "Euays of Nature: How to moke Man." Maillet 
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was a man of genius. He dedicated bis book to Ojrwaio de 
Beigerac, to prove to bim that we may speculate about the 
sea as we do about the sea and moon. Robinet was simplj 
ridiculous. It is sad to find among these men of wild 
ideas the respected name of Lamarck — a true genius, except 
when he pretends that man has been derived from a polyp 
or a monad. Now, it is precisely for this that Darwin 
praises him. He says Lamarck developes the idea that 
all animals, including man, are derived from other anterior 
species, and that by so doing he rendered a great service to 
science. The &ct is that Lamarck is the father of Darwin. 
He commenced his system. All Lamarck's ideas are, in 
reality, those of Darwin. Mr. Darwin does not admit this at 
first. He has too much art for that. He would frighten bis 
reader, while he only wishes to captivate him. 

*■ But when he finds the right moment has come, he says, 
neatly and formally, '*I think the animal kingdom has 
descended from four or five types, and the vegetable kingdom 
from the same number or less." But in the midst of so many 
facts which he re>unites, and so many bold conclusions be 
draws from them, one observation strikes me. It is from 
these same facts Bufibn, who was also of a bold and very 
systematic spirit, draws absolutely contrary conclusions. 
What Mr. Darwin calls perfection, Buffon calls degeneracy. 
His beautiful chapter on the degeneration of animals is well 
known. He passes in review all our domestic animals, and 
their varieties. All these varieties appeared to him so many 
particular alterations of each species. He says of the pigeon 
domesticated from a time immemorial : " As man has created 
all who are dependent upon him, we cannot doubt him to be 
the author of these slavish races, as perfect for us as they are 
degenerated and vitiated for nature." But we must beware 
of Bvffouy as we must be aware of Darwin, All imaginative 
people are systematic^ and system consists in only seeing things 
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firom a oru-aided oieu), H&ppUy, this gr«&t and fimdamental 
qnefltioQ of the fixity or mutability of apeciea has been treated 
by a naturalist wlio Had as much good aeiue aa Bofibn and 
Darwin bad imagiDatton, Thia objection was niaed against 
M. Cuvier relative to the loet races he haa restored. " Why 
ahould not they be modificationa of those ancient races which 
are found among the fosaila — modifications which might have 
been produced by local circumstance and changes of climate, and 
brought to this extreme difference by a long succesaion of years ? 

' " This objection," says Cuvier, " ought to appear parti- 
cularly strong to naturalists, who behere in the indefinile 
possibility of the alteration of forms in organised bodiea, and 
who think that all ^cies can change one into the other, or 
result from one only among them in the course of centuries, 
or &om their mode of life." 

' Thia is what he said of Lamarck, and would say now of 
Darwin : " I do not think this naturalist in eamesL" ' 

' " As for those," continues he, " who recognise that varietiea 
are restricted to certain fixed limits, we must, in answer to them, 
examine how far these limits extend — a curious research, very 
interesting in itself, but which haa been little done or tliought 
of till now." 

' He gives himself up, then, to this research. He tnk'es one 
species after the other, and determines in each the degree of 
variation of which it is capable.' 

' " Though the wolf and the fox," he aaya, " inhabit tHe 
country from the torrid to the glacial tone, they hardly, in 
this immense space, show any variety beyond more or less 
beauty in their fur. I have compared the skulk of the foxes 
of the north with the foxea of Egypt and those of France, and 
I have only found individual difierencea. A thicker coat is 
the only difference between the hyena of Perua and that of 
Uorocco. The skeleton of tlie Angora cat diffen in nothing 
essential from that of a wild cat" 
D D 
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'He then comes to the dog; and here he undeitook an 
immense work, in which he was assisted by hia brother 
Frederic Cuvier, the most exact naturalist I ever knew. 

< << Dogs vary in colour and in abundance of hair, which 
they sometimes lose entirely ; in form, in the shape of eaxsL 
nose, and tail, in the relative height of the legs, and in the 
development of the brain, and the consequent shape of the 
skull, &c. 

' '' And this is the maximum of known variations to this 
day in the animal kingdom, viz, there are races of dogs 
which have one toe more on the hind feet, with the bones of 
the tarsi cori'esponding, as there are in the human race some 
families with six fingers." * 

* How fer is all this fit)m Mr. Darwin, and the immense effects 
which he makes his " natural selection '' produce I Or rather, 
how much these Acts, seen by themselves, differ from fects' 
seen in a syfitem founded upon the phantoms of abstraction. 

i There are in animals characters which resist every influ- 
ence. These character are internal. The most profound of 
thesd chanicters is that of fecundity, and it is this which makes 
f^ity of species^ The varieties of our domestic animals are 
^ innumerable. Al these varieties are nevertheless fecund 
between themselves. All our dogs, horses, and oxen are fecund 
among themselves, and of a continuous fecundity 

* DiTFerent species united with each other have only a 
hmited fecundity. This constitutes tiie okn.s. In sh^orC 
fecundity decides everything ^ 

iJitdt^^f ''""" *^"'"'^"'" ^--'"*^' ^--fro. 

no 'dTJZT'' ''"*" •"" ^""'"^ '""'^ '*'« /*«"«*% f^ve 
fto aeyree 0/ consangutnity or parentage. 

' come back to my principal object-" Fixity of apecies." 
Theaots are admitted and kno.a to everybody' J^Z. 
' JHscour* mr lurivolutiont d* la lurfae, iugMt. 
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of men have been bronght fi-om Egjpt ; the men of to-day 
are like those of former agea. They have bitmi^t mummiea 
of animala, dogs, oxen, crocodiles, ibiaea, &g. All tht«e ani- 
mala are the same as those of the present day. The 3,000 
years which have passed away ainoe tliey lived have neither 
champed nor altered anything! 

'It ia 2,000 yeora since Aristotle livad. Guided by com- 
parative anatomy Aristotle divided the animal kingdom as 
Cuvier divides it now. There were in it viviparous quadru- 
peds or mammals, birds, oviparous quadrupeds or reptUea, 
£sh, insects, cniatacea, moUusks, radiates or zoophytes. 

' The animal kingdom of Aristotle is the animal kingdom of 
to-day, 

'The animals of Aristotle which he has noticed are re- 
cognised in the present time, even to the miauteat particular. 
Wonders are looked for, and are thought to be found in the 
pretended changes of beings. 

' The greatest wonder is that species are Jlxed, and that 
different species remain eternally distinct. 

' The " struggle for existence " and " natural selection" are 
the two pivots on which the system of Mr. Darwin tuma 
The " struggle for existence " is the perpetual war which ani- 
mals wage against each other for their subsistence. . . . 

'With Darwin there are two claaseB of beings— the one 
selected which "natural selection" continually ameliorates; 
the other cast away and always being exterminated by the 
" simple for existence." 

'By.helping.each other in this way,tbe two bring eveiylihing 
to a good end, which is that certain individuals should be 
ameliorated and perfected, while the others are annihilated. 

' It is a generalisation of the law of Malthas, says Mr. 
Darwin, applied to the whole organic kingdoms. . . . 

' Natural selecCioQ is only another name for Nature. For 
an organised being Nature is neither more nor less than 
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orgauisation. One must therefore pereonify ox^ganiflBtioii, 
and say that organisation selects organisation. 

'<< Natural selection" is ^is substantial form which wms 
formerly UHed with so much &cility. Aristotle says that '* if 
the art of building was in the wood, this art would act like 
nature." In the place of the " cart of building ** Darwin puts 
" natural Hlection,*^ and each of them means the same — one is 
not more chimerical than the other.* 

^ But let us come from reasoning to facts. Does Darwin 
cite a single fact — eren one — to prove that one species is 
changed into another? Has a mollusk ever been changed 
into an insect, or an insect into a bird ? The more I reflect 
the more I am persuaded that Darwin confounds '^ variabilitj^ 
with " mutability.'' These are two phenomena, which cannot 
be kept too distinct. Variability is the Yariations, or the 
shades, more or less distinct, of varieties of the same speciesL 
They are all intrinsical ; none leaves the species. Mutability 
is quite another thing. It is the radical change of one species 
into another, and this radical change has never been seen. 

' Linnosus says, in speaking of varieties : ** There are as 
many varieties as different vegetables produced by one 
plant ; '' and Decaisne has proved this — for he has obtained as 
many varieties as he has sown seed from one pear-tree, 

'Darwin does not recognise the true character of species. 
He affects even not to believe in species. However, species 
exist, and if we cannot believe in them we can believe in 
nothing.' * 

• •••••• 

* Darwin says of transitory forms, that they must have been 
exterminated ; but if so, remains or traces of them ought to 
have been found. Mr. Darwin falls back upon fossil bones 
(p. 24 G). Blainville thought, in his idea of the imity of the 
animal kingdom, that species which are wanting in the series 

* See Darwin's Origin of Species, pp. 69, 70, and 76- 
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of liTiDg beings most be Ibnnd among foRsilt. He nw, in bis 
ezamiDation of animals, M described in tbe " Eloge Hiatorique," 
eTsiywbere blanks and Tacaocies. " It was then, in a flash of 
genius, he discoTered beings in past nature which are niiasing 
in the long chain, and wbicb be interlaces, witb surpassing 
skill, among living species. He was the first among naturalists 
to do tbi^ and to discoTer for as the unity of the kingdom of 
nature." Tbis view of BlunTille ought to have been remem- 
bered by Darwin ; but Danein only quotes avthort who coincide 
vritk himaelf. He tcarcelg notices Cuvier, and BiainvUle not 
at all. 

' Here is another difficulty not so easily settled : we can- 
not here bare recourse to fossils. 

" ' How is it, they say to Mr. Darwin, with your system of 
insensible gradations, that species are so well defined, and 
that everything is not is confusion in nature? " 

' Tbis last objection ia decisive : between species which are 
always distinct, well defined, as Mr. Darwin says, and species 
always in the act of passing one to another, there is a fiinnal 
contradiction. Tbey continue. 

" ' How, for instance, can a terresbial carnivorous animal be 
transformed into an aquatic animal 7 how could it have lived 
in its tmnsitory condition? " It would be easy to demonstrate, 
replies Mr. Darwin, " that in the same group there exists car- 
nivorous animals, wbicb oStx all tbe intermediate degrees 
between habits which are really aquatic, and habits which are 
exclusively terrestrial. As each of them only exists as the 
survivor in the " struggle for existence^" it is clear that each 
of them must be agreeably adapted to its habila and position 
in nature." That is to say, that of two animals pstsing from 
terrastrial to aquatic existence, or vt'cs vena, the one only 
exists when the "straggle for existence" has exterminatod the 
other. " The process of extinction and that of natural selec- 
tion march together," saya Mr. Darwin. "It therefore follows. 
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that if we consider each species as a descendant from, some* 
unknown form, the parent form, as well as the transitoiy 
varieties, must have been exterminated." 

*This case, then, appears to Mr. Darwin very simple ; ^' but 
if I am asked,** he adds, '' how an insectivorous quadruped caa 
have been metamorphosed into a bat, capable of fijm^^ the 
question would be more difficult to solve, and I coidd not 
reply to it at once in a satisfactory manner." 

*' *• I have, however, the conviction that similar objectionB 
have little weight, and that these difficulties are not insoluble.*' 

' But, we say to Mr. Darwin, can we believe that '^ natural 
selection*' succeeds in producing on one side oigans of but 
little importance, such as the tail of a giraffe, to drive away 
flies ; and, on the other side, oi^gans of a structure as wonder- 
ful as that of the eye, of which we can scarcely understand 
the inimitable perfection ? 

' Let us stop a moment. How dare we put such questions 
with the hope of their being solved ? Who will ever under* 
stand how the tail of a giraffe or the eye of man have been 
formed ? 

' Mr. Darwin asserts strongly, at the beginning of his book, 
that he gives nothing to nature but unknowing selection. In 
the literal sense of the word, he says then there is no doubt 
that '* natural selection ** is a contradiction ; but I go on with 
my reading, and then I arrive at these words : " We must 
admit that there does exist an Intelligent Power, and this is 
^natural selection,* which is constantly on the watch for 
every alteration produced, to seize with care those alterations 
which can be useful in any manner and in whatever degree/' 
' I should like, for the edification of my reader, to give him a 
complete theory of the formation of beings according to Mr. 
Darwin's hypothesis. But I remark, first, that his system has 
no beginning. The necessary commencement of every sys- 
tem which creates beings of all kinds is spontaneous generation*. 
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It is no use fighting agtunst it. Eveiy sjStesa of this kind 
begins by spontaneous generation, or borders upon it Witness 
Lamarck, GeofiVoy St. Hilaire, snd others, all following Buffbn- 

'Bufibnimaginesorganic molecules. These molecules united 
form living beings. Animals aJresdj formed draw these 
molecules firom the substance from which they derive nutri- 
ment. They use them for the purpose of nutrition. Once 
thus introduced, the organic molecules, indestructible and 
rercrsible, disseminate and mould themselves ; the parts into 
which they are placed being the interior casts of the mole- 
cules. Once moulded, the molecules which have not serred 
for nutrition are deposited in particular reservoirs, the seminal 
vesicles, and there umilar molecules attract their like: 
those which come Irom the eye re-uoite to form eyes; those 
which come from the arm re-unite to form arms, £c. ; and it 
is thus, according to Buifon, that we have the origin or ban- 
ning of beings. Not making use of spontaneous generation, 
Ur. Darwin is leduced to create the species from other specied. 
He forms actual beings from anterior existences, but there 
is vety little sense in this. Ancestors follow ancestors with- 
out end. 

' In natural history there are only two modes of origin 
posnble ; either spontaneous generation, or the hand of God. 
We must make our choice. Mr. Darwin writee a book upon 
the origin of species, sod in this book what is wanting is pre- 
cisely the " origin of species." This is die consequence of 
beginning toe late. We cannot in the present day believe in 
spontaneous generation.' 

' Happy Lamarck ! He explains, says Mr. Darwin, " the 
actual existence of very simple organisms by suppocdng them 
to be derived from i^ontaueons generation 1 " 

' M. Boulin, speaking of animals transplanted from the old 
to the new world unce the conquest of America — vis., the 
pig, the horse, «a^ sheep, goat, ox, dog and o^ — says.: — 



llio young of tiiu wiiii boar. 

* " Tlie horses arc filnmst 
They are gathered toeciher i 
becoming altogether wild. 
deDt life, a char.icter beloi 
domesticated begiDB to nhow 
of colour. Bay-chestnut ia m 
almost tho only one." M. 1 
obseiTation : " Habits of iuc 
tendency to bring back tbe do 
■avage sptcies irom wliicti thej 

* And now, what is this ini 
go bock always towards their o: 
rarersion if it ia not tlic deRniti 

' They evidently tend rathi 
to paaa into other beings — wl 
Darwin's opinion.' 

' Darwin's book has become . 
public, for Bomo years, have beet 

T ^TfiQp r*Tr Ko**"" 
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Darwin's iroric appeared. One cannot help bdng stmck hj 
the talents of the author. But how obscure and false are his 
ideas! What metaphysical jargon ia throtm mal-apropoa 
into natural history, which becomes nonsensical so soon as it 
strikes clear of all true and just ide&s. 

On the Hybridation of Animals, the result of hit oum expe- 
rimente, M. Flourens writei : — 

' Bufibn had already seen a mongrel from a cross with the 
dog and wolf, and, under the surreillaoce of M. F. Cuvier, ws 
have ofl«n had them in our menagerie. We cannot say 
as much of the mongrel between the jackal and dog. I 
believe I am the first who has produced them. In 1845 I 
obtained from the union of a species of the dog tribe with 
that of the jackal three mongrels. These three mongrels, 
brought up among puppies of their own age, differed from 
them at first by bruaqus and ferocious manners — like a savage 
brought up among civilised people. Their first dentition 
was much quicker than that of the puppies ; but they were 
distinguished most by having two kinds of hair, like all 
savage animals, silky and woolly, while the puppiea had only 
ailky hair. 

' Buffon had already stated that the fox would not couple 
with the female dog. My experiments have confirmed thoso 
of Buffon. A male fox would never couple with the female 
dog, nor the dog with the female fox. I am equally convinced 
that if they did couple there would be no results. 

'Animals which differ by some marked character, such as 
teeth or organs of sense, are not of the same genus. 

' The d(^ has the pupil of its eye discoid, and the fox elon- 
gated. The dog is diurnal ; the fox sees better by night than 
by day. With such a difference in reference to such an 
organ, there can be no uni^ of genua. . The dog, wolf, and 
jackal are all of similar atmcture, therefore the wolf and the 
dog, or the dog and the jackal, will couple. BuSbn made a 
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series of experiments on the reproduction of dog and w6l£ He 
never could pass beyond the third generation. F. CvTier, 
who was for thirty years the director of the menagerie in the 
Jardin des Plantes, could not get beyond this ; nor ooiild I 
either. With the jackal and the dog I went as fiir as the 
fourth generation^ but I could not go further. My experi- 
ments among mongrels, perseveringly followed out, gave us 
the precise characters of species and genera. The character of 
species is continued fecundity. The character of genera is 
limited fecundity. 

' We haye already mongrels of several species. We know 
that the species of horse, ass, zebra, and hemione can breed 
with each other. Those of the wolf, dog, and jackal do the 
same, as we have just seen ; and it is the same with the goat 
and sheep, cow and bison, she-goat and ram. The tiger and 
lion have produced in London, which is a remarkable &cty 
and upsets the principle which people were too hasty in form- 
ing, that for the crossing of two fecund species it was neces- 
sary that at least one should be domesticated. 

^Nothing has been proved which has been stated of the 
pretended mongrel of dog and fox, dog and hyena, hare and 
rabbit, or of the bull and mare, er horse and cow. I have 
often attempted, and sometimes produced, the union of these 
animals, but they never proved fecund. 

^We know that in the class of birds there are crosaeB 
between many species — the canary with the goldfinch, linnet, 
or greenfinch ; domestic, common, and silver pheasants amon^ 
themselves, or with the common fowl. 

*• I give the name of mongrel to the product of these crossed 
unions, because it appears to me to share the characters of 
each of the producing species. The mongrel between the dog 
and the jackal partakes equally of both parents. It has the 
erect ears, the pendant tail. It does not bark, and is as much 
jackal as dog. This is the first generation. I continue to 
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unite from generation to generation the sncceflsiye products 
with one of the two producing species — ^with that, for instance, 
of the dog. The mongrel of the second generation does not 
bark, but it akeadj has pendant ears, and is less savage. The 
mongrel of the third generation barks, has pendant ears, and a 
raised tail. It is no longer savage or wild. The mongrel of 
the fourth generation is a perfect dog again. Therefore^ four 
generations have sufficed to bring back one of the two primitive 
types, the dog. And four generations will, on the other hand, 
bring back the jackal. 

'Linnaeus said, with profound sagacity: ^^ Natura opu$ 
semper est species et genus; cultures scepius varietas; artis et 
natures classis eu: ordo^ 

' In reality, species and genus are always nature^s work ; 
varieties arise oflen from cultivation ; class and order partake 
of art and nature — nature giving to species resemblances and 
differences which are judged and appreciated by art. Species 
and genera distinguish themselves from all other groups of 
method in being founded, not only on the comparison of resem- 
blances, but upon the direct and effective bearing of generation 
and fecundity. 

'If two distinct species, such as the dog and the jackal, 
wolf and dog, ram and goat, horse and ass, are imited, they 
will produce ofikpring which is infertile, so that no durable 
intermediate species can be established. The horse and the 
ass have been united together for centuries ; but the mulct 
and the mule do not give intermediate species. The same 
with the she-goat and the ram. They produce mongrels, but 

these mongrels do not give intermediate species. 

• ••■••• 

^ The mongrels bom from the union of two distinct species 
either unite between themselves and soon become sterile, or 
they unite themaelvea with other primitive stocks and speedily 
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return thereto. Thej neyer form in any case what can be 
called a new or intermediate species. We have seen that the 
hybrids of vegetables, even of those which are fertile, return 
to one of the two primitive species at the end of four or five 
generations. 

* Hjbridity is therefore in no case, and in no aenae, either 
in vegetables or animals, the source of new species.' I need 
not continue this translation further. Nothing can be moie 
fiUal to Mr. Darwin*s hypothesis than the long-tested experi- 
ments of this distinguished Frenchman, who is seldom, if 
ever, noticed or quoted by Mr. Darwin or his school. 
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£. U. JER5I56HAM. 2 ToLs. 8vo. price t\». iyearig rfod^f, 

lOHATIUS LOYOLA and the EABLT JESUITS. Bj Stewa&t R<»b. 

Xew Edition, revised. 8to. with Portrait, price 16t. 

Tho HISTOBT of OBEECE. By C. Thiblwall, D.D. Lord Bishop 

of St. Darid's. 8Tols.fcp.8TO.price2S«.. 

•BEEK HISTOBT from Themistoclef to Alexander, in a Series of 
Lives from Plutarch. Bievised and arranged by A. H. Clouos. Kev 

Edition. Fcp. with 44 Woodcuts, 6*. 

GBITICAL HISTOBT of tho LAEOUAeE and UTEBATVBS af 
Ancient Greece. By William IIitkb, of CaldweU. 5 vo1s.8to. iBS 9a. 

The TALE of tho 6BEAT PEB8IAE WAB, from tho Histories of 

Herodotus. By GBOEes W. Cox, H A. New Edition. FqxSs^SdL 

HISTOBT of the LITEBATUBE of AHCIEHT 0BEECB. Bj Pro- 
fessor K. 0. 3IttLLKS. Translated by the Bight Hon. Sir Gxoxoa CoasB- 
WALL Lxwis, Bart, and by J. W. Dokaldsos, DJ). 8 vols. 8vo. £!«. 

HISTOBT of the CITY of BOKE from its Fonndation to the Sixteenth 
Century of the Christian Era. By Thomas H. Dtxx, LL.P. 8vo. vritli t 
Maps. \b$. 

The HISTOBT of BOKE. By TVilliam Ihxe. English Edition, 
translated snd revised by the Author. Vols. L and IL 8vo. price 30». 

HISTOBT of the BOKANS nnder the EICPIBE. Bjthe Very Rey. 
C. Mesitals, D.C J/. Dean of Ely. 8 vols, post Svo. 48#. 



NEW iroBKS rcBLimv ar LOKGMans tint ca t 

Tbt FALL of tlM BOKAB EEPITSLIC; k Short Hiitoir of tha Lul 

CenlDTTOltbeCammoDVealth. By the lUiie Author, limn. Tt. M. 
THREE CEHTCBTEB d[ KODEKN HISTOET. Bj Chablbs Di:kb 

YosoE. B.A. Hegiiw Profotwr of Modern Hi^iory and EHgU.b Llter»ture In 

Qunen'i College, Belfut. Crown Bio. price T«. 6il. 
A BTUDEITT'S KAKXTAL of the HISTD&T of ISHIk, from tbe 

EwliMt Period to tbo Present. Bt Colonel MEiDOW! TlILOK, H.£.A.S. 

U.R.1-A. Crown Sto. with M*pl, 7*. M. 
The HISTOET of IKDIA, from the Eadieat Period to tba cloie of Lord 

DalhoiKle's AdauuistTKtion. B; JOHi C1.1SE UtMaxu. 3<nlli.CTawa 

8>o. X£f. Bii. 
IJtSIAS FOLITT : ■ View of the Syitem of Adminittratlon In Indi*. 

Bt Lleuteunt-Colooel GEosoa Casamr, Felloir of the UnlTenllT ot 

Calcattk New Edition, revlMd; «[thlUp. Sio. price tU. 
BECEEATIOna ol M ISDIAS OFFICIAL. 7!y Lieuteniint-Colonel 

Miu:,K9oy, Bengil SufTCorpi; Guu-dUu to Hii Highaeai tboMiiurBJior 

Myiore. Crovn (tvo. price 12>. 6d. 
EOXE POLITICS ; baia;; a coniiderktian of the Ciowi of the Growth 

of Trade In reUtloD to Labour, Piuperiun, ud EmigntioiL B; Dakibl. 

Gr*mt, Sto. 7». 
S£AIinSB of IRISH LUE. Bj W. Stbdakt Tbbhch. L&nd Aeent 

la Irtluiil to the Uirquen of Lftiudowne, the UKrquew oT Bitb, and Iat4 

Uigby, Fifth Edition. Crown 810. price «*. 
ne STFOEirrB KAIHIAL of the HISTOBT of IBELAKD. B7 

HiBT?. CcucE.Author of ' The Uluatnti^ History of Irebind, from the 

Ekrileit Period la the Tar of CUholioEmincipUion.' Ci onn Sto. phre «. 
CSITICAL *iid HISTORICAL EB8ATB contribiited to the Edinburgh 

Stvine. Br the Right Hon. Lobd ItActvLir. 

ClBIHST EDITIOH, 4 Tol>. put 8(0. S4t. I LlBU^T Editiok. S toIm. 8to. K>. 
PlOFLI*! EDITlOV.t TOU. crown 8*0. M. I StCDIIl'B Editiob.1*o]. cr.StD.gf. 

SAIHT-SIMOK and SAINT-SIHOIIISK ; i rbapter !□ (he Hiotory of 
Sodiliim ia Franoe. Bj Abihdi J. Booth. U.A. Croira gfa.prioe7Led. 

EIBTOKT of EUBOPEAK KOBALB, ftom AnpistD* to ChKrlankune. 
By W. B. H. Licet. H.A. Becond Edition. I voli. 8ia. prioe tat. 

HISTOBT of the BISE and IKFLUEVCE of tha BPIBIT ot 
SAT lONA LI SK In EUROPE. Br W. B. H. LkceI, 1I.A. Cabinet Bdjtioe, 
being the Fourth. 1 lOli. crovn Sto. price lAi. 

eon in HISTOBT ; or. the ProgreM of Mui'b Fs'tth in the Mraal 
Order oT the World. By Baron Bnir six. Translited by SuaiRRi.'WiSK- 
woBTa^ with a PreRue by Dean Staslbt. 3 vM. tfo. priu Ui, 

EEBATS on HISTOBICAL TBHTH. Ily Aniirew Bissit. 8ro. Hi. 

The HISTOBT of PEILOSOFHT, from Thalei to Comte. Bj 
OBoaea Hirbt Liwbi. Fourth Edition. 1 toIi. Bio. 3t>. 

Ad HIBTOBIQ&L VIEW of LITEBATUBE and ABT in OBEAT 
BRITAIN rnnn the Acoeiilon of the House of HunOTtr to the Beigo ef 
Queen Victoria. By J.llDaBi.T Obiqau. U.A. bvo. price IW. 

The MTTHOLOGT of the ABTAB NATIOBB. Br Qborub W. 

Lit erMure, and Art.' Author of 'Tali-n itf Ancic 



EUtOKT vt OtvniUnnr tn Eaglna ud Fnae^ B|Mfai Mid '8Mb 
Und. ByHBRT TmatAa Bdoku. Km MttiM of ifa mM» T«fe. 
with • complBto IXDIK. ■nb.envatrai.IMb 

EISTOBT «f tbt OEUBTIU CEinOH, ttm Oa AiaiMlaw af 

BZXnH «f th« HISTOBT af tlw CHnOH af XEOAVB ta tka 

BnolnUoaofltSS. to tba Biaht B«r. T. V. Bmoxz, OJli Iced X ~ 
akAnpli. EltfUblAUaa. CTg«nln.Tf.W. 
mstOBT af tka XULT OSnaOH, ftMi dM nnlFMAIweCAa 

OocHl to tba CnnneU of NlOM. U)L tlB. to~ 
Antbar irf'Asr H^Mrt.' H«wSdUfaa,vithQ 
Tka MtOLOS EIT«XATIOV. Br F. & 1 
- - - flfSntlfeOc ■ - 
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Biographical Works. 

AITTOBIOaBAFET of lOEH MILTON ; or. MI]toi|-s Life In \,h omx 
Woni), Sy thclIcv.jAUEa J.G.GGitiAU.M.A. Crowii Svo. priie&t. 

AHlVOISofDAinEL KACLIBE, B.A. UvW. JcsriNO'DRisooLi, 
M.R I, A. FtarriiloiMl-Ijin-. Wltb Portrait and TToodcuti. Post Sro, 

KEH0IB8 of tb» MABQUIR of POKBAt ; tilth Extracts rmm his 

Writiho and trcm VfMUcbn In the SUia PaiMn Office. B; (be Coaci 

Di CabboI*. New Edition. 8io. price7*. 
LOED OEOBQE BBHTIKCK; n Political Biogpaphy. By tha Right 

Hon. Ke^javin Dishael!. U.P. EiRlilli &liUou. reviitd. villi a New 

PrcfiiiB. Cn.wnSTi).prirca>. 
BEHimsCENCEB of FITTT TEABS. Bf M.tBK BoTi>. Post Sro. 



0.11: 
its First Pn>fi>ssors. 
By Dr. Hevce Josei. Hurioniry Sccrrt.nrir. Post a™, price 1*», «J. 
The LIFE and LETTEBB of 7ABADAT. By I>r. Bbrce Jokes, 
Sep'plMTT or thn Rn.vnl In»lilutlon, Becond E.Iition, IhormuhiT reviBed. 
t lull. SiOi with Portniit, aud Eight BiignvlDEi ou Wood, price £Bt. 



.VBW W0BK8 Pt-BLiiaiD >T LOXGMAKS AID 00. I 

FABADAT ■■ » DISCOVEBEE. Bt Jons Tvnthll. I.I,.D. P.R.S. 

IVifMiiorofN.tiinil'hilnsothElnlhp'R.^'*! IiMMiuliou. NewBudClio»|rtT 

£diliau, with Two i'ortrmiw. Frp. Sin. it. tiL 
BECOLLECTIOKB of PA8T LIFE. I!y ^\t IIrmit IIuliakd. T,iai. 

^II.D. F.B.S. tr-. I'hTstciaii-lu-Urdinury u> ibe Qai-cu. B«.'oiiil KdiiJuu- 

A OBOUP of ESBLIBEXEH (ITSStoISIS); I^cconts ofllip Yonng«r 
WedEWOwlii snd Ihcir FricniN, omIirariiiR llic tllilur^of Hie UiKovvry ul 
Photogntphy. K; ELiz.t Meikyird. Sio. price IHi. 

Tha LIFE ftnd LETTEB8 of tba B«v. STDNrT BKITH. Edited 
\>j hii I)viihl«r, LmI.v Uoli.akh. und Mn. A[:sTin. Nt;w Edition, complui* 



Tha LIFE Knd TBAVELB of OEOBOE wmTEFIELD, M.A. Ej 



SICTIOHABT of GEMEBAL BIOOBAFHT; cnnta'minjt Condis 

Memoirs Rnd Notii-.-^ nf Ihe most Emlimil [■Krwiiiof «llCoiinlrlt«, fn-qi 

IheEvlii-.I&gestothcl'rGMiitl'iBtii. Ediietl liy \V. UK. CuE^ Svo. £1[, 
LIVES of Uia HrEElTS of ENQLAKD. By Agnks Strickl*:*!). 

Lilinrj Rdiliun, ncu'l; revispil : n-lih I'ortnili or every Queen, Autvgnphi, 

uid Vifcat'ite*. B nulik {Hut B> o. 'it. 6i/. each. 
UPS of tbe BrKZ of. WELLIROTOIT. By the Rev. Q. H. Oleia, 

M.A. Papiitar EiUt[nLi.nrefuUr rETimd*. with cvplbui Addltloui. Cro«a 

8vo,wlthPorlnit.Sf. 
EISTOBT of KY BELIOIOUB OPIHIOHB. Bv J. H. Ns-wilui, D.D. 

BeinK the Subatkuce of ApolivHi pro ViiA Sui. Pi.st evo.e*. 
Tb« POKIIFICATE of PIUS tlia HINTHi Wm<; the Third Edition 

of 'Rome mid it« Killer," routiiiuMl tg ilie laimi mimKiit »nd greilly 

eiiUrntd. ]!)■ J.l'.ll*ai;inK..M.I'. I'u.l *,io. »illj Porlr»il.li».Sii. 
PATEEB XATH£W: » BlogrBpby. Bj Joiir Fhahch MAflBixXi 

U.P. for Cork. Pnpulv Ea I lion, with Portrait. Cro«a Sio. St. M. 
FELIX KEHDELBBOEII'B lETTEBB from Ilatj, and Svitzoiand, 

»ndi>f(er»/roiBl8J.l (n 1M7, iniislstrti bjL»dy WiXLiCB. Kew Edition, 

with Portrmit. i Toll, crown 9va it. mh. 
KEIIOIBB of BIB EEITBT HAVELOCE, E.C.B. By Jomi Cuu 

UiwuHiii. Ckliinet Edition. wUb Portrait. Crr>wn Evo.prioeSt.M 
TICISBITDDEB ol FAHILIEB. By Sir .1. Beriiird Buhic, C.B. 

Uliter Kinx of Armt. N'ew Sdilion, remodelled and eulirged. 1 Tola. 

E88ATS in ECCLESIASTICAL SIOGBAPHT. Bv the Bight Hon. 

SirJ.8nPH«a,LL.D. Ciblnct Edition, WiiiailieFinh. CronnBTO.T».8tf, 
' XAHITDEB'B BIoeSAPmCAL TBEASBBT. ThirxMOth Edition, 
reroiutnirtHL thoreitihly rerlaeil, ind In rreat rart rrwriltni t with about 
],MH ■aUitlaiii] Uemuin *ud NotiitB, liy W. L. R. CiIBB. Pep. St. 
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Criticiam, Pkiloaophy^ PoSty, Ac 
n* nsTiTirru of nmnux; iriik emIUi UnnSatOim, IMm- 

CoHdion. KMrldtaoQ. trcUt. ^^^ -^^* 

SOCBAin ft&d the MCBATIO UHOOIS. 

Ownna of Dr. B. Snu^ with tte Aiilhsr^ niw 

J. Biicni. 1I.0X. ud JL&. OraraSmai;*ir 
The BXOin, ■noinUUn, uid MIRIOI. TnaOaM ft«M Ot 

flitraiMi or Dr. I. taaaM, *Jtk A* AatboKt (nronl, kr 0— im J_ 

B Btnmm . RCX, md M Jl. Cn)<inil*a.priMiM 
Th« XTHIOS of AXI8T0TLS, Ulnitnted with Eh«t* and HotM. 

B^BIr A.0bi.1(t, But. IL^ JJ..D. Becood Edition, nmiied ind oomplMcd. 

Tha aiCOKAC&EAir ETHICS of ASISTOTLE newly trantlRted into 

Enelliih. ByR.WiLLiiKs.B.A.Pdloir itid l«te Lwturcrof MertcuCollMB. 

ftnd sometime Studtiil of Cbriit Chunh, OiTord. Bva 12*. 
XLEKEHTB of lOOIC, By R. Wbitelt. D.D. laM Arehtnthop of 

Dublin. Kev Edition. Svo. ]0). W. crown «>o. U. M. 
ZlamenU of Shetorie. By the sam« Author. Sew Edition. 8to, 

l(u. td, orawn Svo. 4f , «il. 
Kngliih BynoBymci. By E. Jahb Woatblt. - Edited bj Archluihop 

^^1!ATELT. Bth Edition. Fcp.8i. 
BA.COH'8 ESSAYS with AlTHOTAnOlTS. By R. Wsatrlt, D.D. 

liteArchblihoporCuliIin. Biith Bdltlon. Bva.ini.eil. 
10U> B&C0V8 WOBKS, collected and edited by J. SPEvniKO, M.A. 

ILL.ELLTa. M.A. lad D. D, HiiTE. Kew ud Cheaper Bditiou. 7 *ol>. 

Sto. price £1 1^. Ctf. 
Tho SUZJZCnOT of WOKEir. By Jouv STCUtT Mill. K«w 

Edition. Poit Bvo. U. 

Ob EEFBEKEBIAITTE eOTIBSKEHT. By John Stduz Hill 

Third Edition. Svo. «(. Crown Svo. St. 
0& LIBEBTT. By John S-roAaf SIiu. Fonrth Edition. Pmt 

Sto. T(. Bd. Crown Sto. U. tit. 
BBIITCI?LEB of POLITICAL ECOHOHT. By the enme Author. 

Sovantb Bdltlon. » voU. Svo. 30«. Or In 1 »ol. orown Svo. («. 
A STBTEH of LOQIC, BATIOCIITATITE kud IBDITCIITE. Bj the 

ume Author. SeTeuth Edition. Two voli. Svo. tSi. 
ITTtLITAUUtlSX. By Johh Stdart SIiu. Fon rib Edition. Sto.S*. 
BISSEETATIOHS aod DISCrSSIOKS, POLITICAL, PHILOBOPHI. 
L, and HISTOEICAL. Bf JoHi Eiuabt llui. Second Bditioii. rorbed. 
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EXAKINATIOIT of Sir W. BAKILTOH'B PEILOBOPHT, and of tha 

pT[]ii:lp>) PbtloMDhloI QuMtioni dlacuned In hli WiitlnBi, By JOHV 

eiCiSiMrti. Third Bditloo. Svo. 19*. 
An ODTLnrS of tha HEOESBAST LATB of THOUeHT : ■ Trettitt 

on Purs and Applied Loiclc. By the Uint Bct. V. Tdomson, Lord Arch- 

biibODOCYark. I).D. F.E.8. KmtU Thouiuid. Croirn Sio. M. ftd. 
Tht ELEKEHT8 of POLITICAL ECOVOIIT. Bj Henbv Ddhklio 

HiCLiOD. U^A.BuTlitcr-M-Law. Svo. 16*.; 
A Dictionary of Political Sconomy \ Biographical, Bibliographical, 

A COtOMIBT on the COLONIAt ftUBSTIOIl. By J,.i[n JLiTHtn-s, 

orToroiiio.Caiailn. Post avu. prireiu. 
Tito ELECnOH of BEFEEBENTATITES, ParliameDCarr and Monl- 

clpili iTruUie. »r Thohas UiU, BarrUleT-at-Lair. !thlrd Edition. 

witb Addilioni. Cnvn Sro.Aj. 
SPEECHES of th* BIGHT BOH. LOBD HACAULAT, con«ct«d Ij 

Eimiwir. F«)ple'aEdiilDn,cra«nST0.3i.M. 

Lord Hacaolaj't Bpoaehet on ParlUmantary Beform in 18S1 anS 

1932. Mmo. It. 
A SICnOITABT of tha EBOLISE LAVOUAQE. Bj B. O. Latham, 
M.A. U.D. F.a.H. Pounded on the DicllDiu»T of Dr. Samuel JonNOON, ■« 
Fdlted li; tbe EccU. J.Todd, witb nuumrous Hmeudatioiu and Addition!. 



THESAVBDS of ENOLIBH WOBSS and PHBABEB, cluiffled and 

amnired bo h to belli tale the EiprcBidnn of Ideu, and aastit In Literary 

Componttoa. Br P. U.BoeBi, UJ). h'ew Edit Ion. Cniirn tvo. lOi. M. 
LECTUBEB on tha BCIZHCE ol LAROrAOB. By F. Max Ml-llek, 

U.A. Ac Fonimllember or tba French lustituto, BUtb EdltlDu. Stoli. 

crown Svo. price iU. 
CHAPTEB8 OB LASOrAOE. B; Fbedemo W. Fakkab, F.B.& 

Head Master orilu-lborougb College. Crown Svo. St.ed. 
KAWUAL of ENGLISH LITEBATDBE, Higtorical and CriticaL Bf 

Tbohib AasoLD, M.A. B«ond Bditloii. Oown gio. prim 7».ed. 
IHBEE UEBTIIBIEa of ElTaLISH IITEBATUBE. By Crables 

Dl-ke Yorie. R^ual-ruTeuor of MoJern }[iitlor>- and BnglisiL Litnalura 

in Queeii'i CollcBe, Bclfa-sl. Ctowi. Svo. price Tj.W. 
BOUTHET'B BOCTOB, complete in One Volumo. Edited bj the Bar. 

J. W. Wastib, B.D. Square eroim Svo. l£i. M. 
EIBTDBICAL and CBITICAL COHVENTABT on tha OLD TESTA. 

UBNT) vlchaSew TnniUtlon. B; U. U. KALiacn, Pfa.D. ToL. L 

C««ri«,8T0.IS«. or adapted for the Geoenl B»der,t£f. Vol. II. Smthu, 

lU. or adapted for the General Reader, 111. Vol. TIL Lfnfuwt. PaXT I. 

IB*, or adaotrd for the Ren-ml H™dflr. »<. Vol. IV. Letilicm, PaBI II, 

1S». or adapted for tba Genera! Eeader. 8*. 
A HEBBEW OBAXVAB, wim EZEBCI8EB. Bj M. M. Eauhs, 

PbJ>. Pant I. OKtlJMt wilA Sxtrnm, in. lU. td, Ksi, W. Pah U. 

aK*plia»at Farms and CbMtntMieiu, lit. td. 
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AAr pV.tJjaiprilW4b^Cloth. 

^ . Btoldnd m tb« DM of DnlTtnftr BUiianri frga tk* r>i»l Vorit IM 
VhlWi IsBlor Stadnt'B Oampku Ifttia-XifUik aai '■g'fiFi-Intftl 

DkUDd»7. NnrBdItkin. Sqnm Unw. pp. 1»8^ frloc Uik 
BapuitalT} Tha latIN-SNOLUU DlSxiOIIASTtilHMtoS 
An. nroUBH-OIUtKX LXXIOOV, eoaulEdag aO A* Ora* Worit 
Bted b* WMten of fond BuaHrltj. Bf (L £ Tom, &A. Vwr Xil» 
tlMI. 4U).tU. 

Xr, TOHOra >XV UZIGOV, ZBglbfc uri Ora^ abrUMdftW' 

libl>nwwork(M*bota). Ka<lMdUlUon. ■qBanllaw.ta.l9L 
A eUKE.Z>OLIfH LIXICOV. Coupned W K G. Lmno^ BJL 

Dean ot Chrfil Oinrcb. and L icon, DJt, naa s( Htwhiiit ir, Bfattt 

Edition. Crown tto. prio M(. 
A laxioan. Orask and Zngliili, abridged frcm Liddbli. and RcotT'l 

(;r«t-Sii«lu4 LAcicnfl. Fgiirtcoiith Bdilion. Equin llmo. I«. td. 
A lAnSEBIT-EKGLIsa DICTIOKART, the Sanskrit irordi printed 

both in the oriiiLinl I>e<iiii>gmrl Bnil In Eoiau] Lettcn. Compiled b* 

T. BlSFKY, Prof: in the Uuir. ot GOtLliuten. Svo. Sit. id. 
WALKEK'8 FBOHOHNCIIIO DIGTIOVABT of tbe ZITOLISH LAIT- 

GUAQB. TlioroueliDTeilsedEditlonspbjB.U.SiUBi. Svo. IK. Mmo.Si^ 
A FEACnCAL DICnOlTAAT of the 7BEHCH and SITOLISH I.AX- 

GUAQBS. By L. CoxTmaaic. Founecnth EiUtton. Po*t a* o. ID*, ed. 
Cp&taDiean'i Pocket Dictlonarj, French and English, abridj»d from 

the above b; the Author. New Edition, rciiied. BquamlSmo. S«.U. 

[cnos, 

, Enrlish.t 

and Dr. Cm. Uibtis Pbied 
Tha VASTEBT of LAHOUAOEB ; or, ihe Art of Spealtine Pt^ini 

Tonpia WiomiitlMll)'. By-" " • •- 

6«rvi« at Uadrma. BecoDdE' 



Miscellaneous Works and Popular Metaphysics. 

Tlte ZBBATS and COVTBIBUTIOSB of A. K. H, B., Anthor of < Tb* 

Bccreatloua of aCouutrj Pinon.' UnifDrm Eilltlonti— 

Seereatlani of a Conntrr Paraon. By A. K. E. B. FiHTaod Skotiwd 

SaaiBfl, crewn Sto. St. id. each. 
Tka OOHVOI-PLACE PHII080FHIB in TDWB and COinniBT. By 

A. S. H. B. Crown gvo. price Si. Bd. 
Laiiura Honri tn Town; EraaTt CaniioIatoi7. fithetical, Iforal, 

Boctal, and Domealie. BjA.K.U. B. Cnnrn8vo.S*.«i(. 



KBW WORKS 



ThB Orkv«T Tbongbti of k Ciiiintr7 FaTioa. B7 A. E. H. B. FiBST 

and Sbcokd Siiies, rrovn Bto. it. id, nch. 
Grttie&I Siiayi of a Conntry Farion, selected from Eitayi con- 

trlbuteO toFraJer'fJtfojatiM. ByA.K.IT.B. Crown Sto.M. W. 
■audar Aftamoont at the Fariili Church at a Beottlth TTniTariity 

City. Bj A. K. II. B. Orovn Sro. U. td. 
Leitoni of Kiddle Age ; wiih aome Acconnt of varioo* Qtiea and 

Men. BfA. K.M.Ii. Crown gro. S.. W. 
Connial and Comfort ipokon from a City Palptt. By A. K. H. B. 

Crown e>o. price it. ed. 
Cbaagad Aipocti of Unohanged Trntha ; Jlemnriala of St Andrewa 

Sundarii. Bj A. K. ILB. Crown Svo. ^. ed. 
Prea«nt-day ThoTighti ; Memoriali of St. Andrewa Sondaya. By 

A. K.H, B. CiDvnS'o. Jt.iM. 
SHOSt STUDISS on OREAT SUBJECTS. B; Jame* Aittboni 

Fboudi.U.A. latoFillowot EicKrCoII.Oirord. £ %'ola. Iro. pries £ii. 
LOBD MACAUL&T'S HISCELLAKEOUB TBITUIO81— 
Li BBABT Emtio J-. s»ols.8ro,Pori™it. ai#. 
VloPLI'i IfDiIioa. 1 toLctowuSto. W. U. 
lOBDKACAULArSHISCELLAITEOTISWBIIIHOSaudaPZECBXB. 

Btvdexi'b Kdiiios. in crown Bro. price fl*. 
Tilt BEV, 8TDNET SHITH'B KISCELLAlTEOra W0BK8 ; inclnd- 

Inir hiaContrihutlondo tliaSdinAurpi Btatie. Crown 8*0.01. 
Tbt Wit and Wlidom of the Sev. Sydney Bmitli; a Selection (if 

the mott memorable Fuuge* in hi* Writiiigi and Contcnatlon. llmo. U. td. 
ne ZCIIPSE of FAITH ; or. a Viiil to a Beligioni Sceptic Bj 

Bbiht Booms. Tweinh Bditlon. Fcp. Lt. 
Safonce of the Eelipae of Faith, by iti Author ; a rojoinder to Dr. 

Sewmmi,'! Stplf. Third Edition. Fcp.3J.e</. 
Seloetloni t^om the Corraipondanca of B. Z. H. Orayion, By th« 

■ame Author. Third Edition. CrownSvo. I*. Sd. 
TAHIUES of SPEECH, Four I«:turci deI[Trrea at th« Boyal 

Iiutltiitlnn or Great Britain. B* the Kpt. F. W, FAnua. HA. F.K.B^ 

Head Uutir of UiriborouKh CaU<^. Pon e>o. with Two Hapi, Si. Cd. 
CHIPS from a QEBKAIT WOBSSHOP; being Evtaya on the Science 

or Bflivion, and on Mythnton. Tnulilium. atid Cuiioma. B; F. Hil 

UDllib. M.A. Ac. Foreign Ueiuber or Ibe Freiicli luMlLule. 3 tola. 8T0.i(t. 
DEBEBWEO'S StSTEH of LOGIC and HISTOBT of lOSIGAt 



3I.A. F,K.S.E. Eiamiour In PhUoH 
Svo. price 14*. 

AITALtSIB of the PHEHOKEHA of tb« HUMAS HVD. By 
jAn* Hiu. A New Bdlllon, with Kola. UUirtratite and Critical, by 
Alixa>dbb Raib. Aitrbbw FiHDLATBit. ai>d Gbobob Obotb. Edlud, 
wlihaddiUoD*lNoEe)kbi JOHHSiCABTMlix. 1 vela. Sto. price tia. 




Ab IITTaoSncnOff ta KEBTAL FHILOSOPHT, ob tlw ZBdnob* 

EI.EMEIITS of FSYCHOLOOT, containing Ihe Anolriia of ite J 

IiitdlKtu^ Povrrs. By the ume Anthor. Post Syo. T*. ed. 1 

Tli« BZCKZT of HEOEL: beiug the Hegelian Sjatem in OrMh I 

PrinHiilfl. Farm, ond Hitter. By J. U.STiiuxa. 3 toll. Ko. tv ^ 

SIB WILLIAH HAMtLTOy ; bficg tlia Philosophy of Ferccplic 

AiiilyilJ. By J. 11. Siiiii.iso. ato.6i. 
The 8EH3ES «nd the INTEIXECT. B7 Alexaihiss B*iw, : ^.. 

Proreuor on.:0^c[ii tlieUnlvfnitTorAbL'rdeuti. Third Btlltlou. 8t«. 1^ .-i 
MENTAL >ad KOHAL SCIENCE: a Cmnpciidiuni of Pxjrholof 

>TiJ EiUlr*. By theumi-AuIlior. [kvond Edition. Crowu Bvo. IM. - ' 
LODIC. DSDVOTITE and IHDUCTITS. B7 ihe ram e Author 

Two PiETB. frown Syo.lflj.M. Kiich ?■»« Buj be lnd »e|»r«t*t/ f— 
P>BT I. DtdueliiMi, W, Pj-BT II. jHduetiaK, Ot. M, 
TIKE and SPACE; a Met* physical Ztiiaj. B7 SnAnwmtTit V^ 

HoDoao^. iTliii workrovon lUa whok ErouQil of SpwTiliiliTe PliilisophjiJ 



■oph;.) i >ola. 1 

Th* PHUOSOPHT of HECESSITT ; or, Natural Law u apfilicable to 
Uentil. Moral, and Sociid Bcleoc«. Br Cbulu But. Bsooad Xdltlon. 

BTO.e«. 
A Kasual of Anthropology, or Biienee of Kan, hasei on Modern 
fiesesrch. Bj the aauio Author. Crou 11 Svo. price W. 

On FOTce, iti Iltntal ud Koral Corrolaioi. By tha tame Anthor. 

8Ta.&i. 

The SIBCOTEET of a HEW WORLD of BEINO. By Okobck 

TuoMSOS. Poit Bvo. prim ««. 
A TSEATISE on HHIIAIT HATUBE; being an Attempt to Introdnee 

the Eiparimental Uethnd of Bouoiiinii Into Man) Suii|r«ti. By Dattd 

Heme. Edited, with Notei, Ic by T. H. Qbeiv, fellow, nnd T, U. 

GiosE.UteSclioUr.DfBidllal College, Oiford. [/■ M* pn«(, . 

IS3ATS KOEAL, POLITICAL, and LITSSAXT. By Datid Bdmk. 

By the unui Edilort. llntUprmt. 



Astronomy, Meteorology, Popular Geography^ &c. 



ESSAYS on ASTBOaOKT. By Bici 

R,A.8. (? ■ ■ ■ ■ 
Plate* u 



ICEW W0BK8 prBLissBD bt LONGMANS avd CO. It 

The SXTN ; BULEB, LIGHT, FIBE, and LIFE of the PLANETABT 
SYSTEM. By Richabd A. Proctob. B.A. F.R.A.S. With 10 Plates 
(7 coloured) and 107 Figures on Wood. Crown Svo. lU. 

OTHEB WOBLDS THAN 0TTB8 ; the Plurality of Worlds Studied 
under the Light of Rec<>nt Scientific Researches. By the same Author. 
Second Edition, with 14 Illustrations. Crown Svo. 10«. 6a. 

8ATUBN and its STSTEK. By the same Author. Svo. with 14 Plates, 14^. 

8CE£LL£N*S SPECTBUM ANALYSIS, in its application to Terres- 
trial Substances nnd the Physical Constitution of the Heavenly Bodies. 
Translated by J axe and C. Lassell; edited, with Notes, by W. UuooiNS, 
LL.D.F.ILS. With IS Plates (tf coloured) and 22a Woodcuts. Svo. price 2S«. 

A NEW STAB ATLAS, for the Library, the School, and the Observator}-, 
iu Twelve Circular 3Iaj)s (with Twolndcx Plates). Intended as a Com- 

1»anion to •W«!bb*s Celestial Objects for Common Telescopes.* With a 
^etterpress Intruduction on the Study of the Stars, illustrated by 9 Dia- 
grams. By RiCHAUD A. Pkoctor, B.A. Hon. Sec. R.A.S. Crown Svo. 5*. 

CELESTIAL OBJECTS for COMMON TELESCOPES. By the BeT. 
T. W. Wbbb, MJi, FJLA.S. Third Edition, n^sed, w iih a large Map of 
the Moon, and several Woodcuts. l6mo. 7s, 6d. 

HAVIOATION and NAUTICAL ASTBONOMT (Practical, Theoretical, 
Scientific) for the use of Students and Practical Men. By J. MebsipisiJ), 
F.R.A.S and H. Evebs. Svo. lu. 

DOVE'S LAW of STOBMS, coDsidered in connexion with the Ordinary 
Movements of the Atmosphere. Translated by R. H. ScotTi M JL T.C J>. 
Svo. 108. 6d, 

A GENERAL DICTIONABT of OEOOBAPHT, Descriptive, Physical, 
Statistical, and Historical : fomiini^ a complete Gazetteer of the World.. By 
A. Keith JonvsTOS, LL.D. F.R.G.S. Revised Edition. Svo. 3U. 6d. 

A MANUAL Of OEOGBAPHT, Physical, Indnstrial, and PoUtical. 
By W. Hughes. FJLG.S. With 6 Maps. Fcp.7«.6</. 

MAUNDEB'S TBEASUBT of OEOGBAPHT, Physical, Historical, 
Descriptive, and Political. Edited by W. Huohes. FJLG.S. Revised 
Edition, with 7 Mapx and 16 Plates. Fcp. 6m. cloth, or 9«.6d. bound in calf. 

The PUBLIC SCHOOLS ATLAS of MODERN GEOGBAPHT. In 

.SI Maps, exhibiting clearly the more important Physical Features of the 
Countries delineated, and Noting all the Chief Places of Historical. Com- 
mercial, or Social Interest. Edited, wtth an Introduction, by the Rev. G. 
BcTLEB, M JL. Imp. 4to. price St, td. sewed, or U. cloth. 



Natural History and Popular Science. 

TEXT-BOOKS of SCIENCE, MECHANICAL and PHYSICAL. Edited 
by T. 31. Goodeve. M.A. The following may now be had, price 3#. ed. each :— 

1. GooDEVE's Meclianlsm. 

2. BLoxi.M'8 Metals. 

S. M I LLER'd I noi^anic Chemistry. 

4. Gbiffix's Alftebra and Trigonomftry. 

5. Watsox's Plane and Solid Geometry. 
«. JI AX well's Theory of Heat. 

7. M EURiFiELD's Technical Arithmetic and Mensuratiotu 
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Loroors ncTcxmanni of noxsi iiiwyhi B|t tfc> aH^fc 



Ohanetor. Deieriptioii. OnltwnL HMoi% 
OTMlSriUln. WltlmpwwiioriMOtWi 



XAinnxE's scxmino ami ixasuxr biuotst. a* 

Sdiftimi, thoroni^ nvlsedaiidin grart mrt i ^w Htt a n , ^wttli tikmm LM 
new Artietoi, bj J. T. Jomov, Caorr. lUA Il9p.te.«tott»«rfc.«l.a& 

A BICnOVABT of BCOMm, UTSEAXUBl. uiA ABV. IM 

Bditk% recited tv W. T. fimuna (tte orWMa Author), aad GBoanV. 
Cos. liLA. Mtistaa by ocmtrttnilon of Mnnoal nntMillflo oad Ulaay 

j AcquireuMiKi. ST6Ii.ii»diitm8vo.9rlooaf;c]oClu 



Chemistry^ Medicine^ Surgery^ and the 

Allied Sciences. 

A BICnOHABT of OUEMIITBT ond tho Allied Bnusehoo of oOir 

Sciencet. By Henbt Watts, 7.R^. tssisted bj emiiieut Contrfbuton 
Complete in 5 vols, medium 8vo. £7 St. 

Supplement ; bringing tlie Becord of Chemical Discoreiy down to 
the end of the year 1849 ; including also several Additions to. and Corrections 
of, former re^iults which have appeared in 1870 and 1871. By Henrt Watts, 
B.A. F.R.6. F.C.S. A^^sisted bv eniiuent i^cientifli- and Practical ChemistSi 
Coutributors to the Original Work. 8vo. price Sl«. 6d, 

SLEICENTS of CHEMISTRY, Theoretical and FracticaL By W. Amor 
MiLLBB, M.D. late Prof, of Chemistry, King's ColL London. Fourth 
Edition. 3 vols. 8vo. £3. Pabt I. Chemical Phtszcb, Ite. Past II. 

iNOEGAiriO CSSMISTBT, 2l«. PaUT III. OSGAVIO CHsklBTBT, t49, 

OUTLINES of CHEICISTRT; or, Brief Notes of Chemical Facts. 
By William Odlino, M.B. F.R.S. Crown 8to. 7tf. 6d. 

A Course of Praetical Chemistry, for the use of Medical Stadento. 
By the same Author. New Edition, with 70 Woodcuts. Crown Svo. 7s. ed. 

Lectures on Animal Chemistiy, delivered at the Bojal College of 
Physidans in 1865. By the same Author. Crown 8to. 4f. 6tf. 

SELECT METHODS in CHEMICAL ANALYSIS, ehiefly IHOB- 
GAXIC. Bv William Choocbs, F.RS. With 32 Woodcuts. Crown 6Ta 
price 12«. 6a. 

CHEMICAL NOTES for tho LECTURE BOOM. By Thomas Wood, 
F.C.S. 2 vols, crown 8vo. I. on Heat Lc price 5s. II. on the Metals, is. 

The DIAGNOSIS, FATHOLOOT, and TREATMENT of BI8XA8Z8 

nf Women; including the Diacnosisof Premancy. By Oxailt Hxwttt, 
M J>. Second Edition, enlarged ; with 116 Woodcut Illustrations. Svo. Ms. 

On SOME DISORDERS of tho NERYOITS SYSTEM ia CRILD- 

IIOOD ; being the Lumleian Lectures delivennl before the Royal College of 
Pbyiiicians in March 1871. By Cha&lxs Wxst, MJ). Crown 8vo. price 5t. 

LECTURES on tho DISEASES of INFANCY and CHILDHOOD. By 

Charles West, M.D. Ac. Fifth Edition, revised and enlarged. 8vo, lOt. 



NSW WORKS PUBLisHSD BT LONGMANS Ain) CO. li 



The OBIOIN of CIYILISATION and the FBimTIVE CONDITIOK 
of 31 AN ; Mental and Social Condition of Savaices. By Sir Jomr Lubbock. 
fiart. M.P. F.E.S. Second Edition, with 25 Woodcuts. 870. price 168, 

The PBIMITiyE INHABITANTS of SCANDIHAYIA : containing a 
Description of the Implements, Dweftinfi^, Tombs, and Mode of Living of 
tiio Savaf^ in the North of Europe during the Stone Age. By Stb5 
NiLSSOir. With 10 Plates of Figures and 3 Woodcut«. Svo. IQs. 

BIBLE ANIlffALS ; being a Description of every Living Creatnre 
mentioned in tho Scriptures, from the Ape to the Coral. By the Rev, J. G. 
Wood. M Jl. FX.S. With about 100 Yiguettes on Wood. Svo. 21«. 

HOMES WITHOUT HANDS ; a Description of the Habitations of 
Animals, classod according to their Principle of Construction. By the Rev. 
J. G. Wood, MA. F.L.S. With about 140 Vignettes on Wood. Svo. 21«. 

INSECTS AT HOME; a Popular Account of British Insects, their 
S'ruotur'', Habits, and Transformations. By the Rev, J. G. Wood, M.A. 
F.L.S. With upwards of 700 Illustratious engraved on Wood (1 coloured 
and 21 full bize of page). Svo. price 2U. 

8TBANGE DWELLINGS; a description of the Habitations of 
Animals. abridg<vi from ' Homes without Hands.* By the Rev. J. G. Wood, 
M.A. F.L.S. With about 60 Woodcut Illustrations. Crown Svo. price 7s, 6J. 

A FAMILIAB HISTOBY of BIBD8. By E. Stanley, D.D. F.ILS. 
late Lord Bishop of Norwich. Seventh Edition, with Woodcuts. Fcp. 3«.6d, 

The HABMONIES of NATUBE and UNITY of CBEATION. Bj Dr. 
Gbosoe H1.BTW10. Svo. with numerous Illustrations, 1S«. 

The SEA and its LIVING WONDEBS. Bj the same Author. Third 
(English) Edition. Svo. with many Illustratious, 21«. 

The TBOPICAL WOBLD. By Dr. Geo. Habtwio. With 8 Chromo- 
xylographs aud 172 Woodcuts. Svo. 21«. 

The SUBTEBBANEAN WOBLD. By Dr. George Hartwio. With 
3 Map^ and about 80 Woodcuts, including S full size of page. Svo. price 21«. 

The POLAB WOBLD , a Popular Description of Man and Nature in the 
Arctic and Antarctic Ecgionsof the Globe. By Dr. Georob Hartvtig. 
With 8 Chronioxylographs, 3 Maps, and 85 Woodcuts. Svo. 2ls, 

KIBBY and SFENCFS INTBODTJCTION to ENTOMOLOGY, or 

Elements of the Natural History of Insects. 7th Edition. Crowu Svo. 6s. 

MATINDEB'S TBEASXTBY of NATTIBAL HISTOBY, or Popular 
Dictionary of Zoology. Revised and corrected by T. S. Cobbold. MJ)* 
Fcp. with 900 Woodcuts, 6s, cloth, or 9s. 6d. bound in calf. 

The TBEASXTBY of BOTANY, or Popular Dictionary of the Vegetable 
Kingdom : including a Glossary of Botanical Terms. Edited by J.Li5DLXT* 
F.B.S. and T. Moors, F.L.S. assisted by eminent Contributor With 274 
Woodcuts and 20 Steel Plates. Two Parts, fcp. lis, cloth, or I9s. calf. 

The ELEMENTS of BOTANY for FAMILIES and SCHOOLS. 

Tenth Edition, revised by Thomab Moors, FJJS. Fcp. with IM Wood- 
cuts. 2s. 6d, 

The BOSE AMATETJB'S OITIDE. B7 TaoaiAS Hivebs. Ninth 
Edition. Fcp. 4s, 
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77ie /^ine Arts, and Illustrated Editions. 



Thirly-»ta Bnlgm prtiil«l lu Coioun. Folio, 31*. W. 

HiXF-HODR LECTDKES on the HIST0B7 and PBACTICE of tli« 

Flnn«ii.l (In-smtTitAl Arlv By Viilum K Scoir. Xcw Edii,i,u, ki«4 



IliB CHORALE BOOK for EITOLAm): tbe HTmni transUted br 

Mi«r. WisEWoKTBi iliuTiinw mTT»n««d bjrProf.W. S. Bssxsrr ud 
Orro GoLUncuuiur. F<.'|).lto.l^.OiJ. 



ir Hi £J. el>«iiDtlf bound iu 



LTRA GESMAiriCAi the ChrislUn Life. TrinsUfed hj Cati.^ 

WrsKn'onrn ; nltli nljoul SiW WuoJcut llluilmtloiiiiby J. Leicbios, F,Sj., 



J. LueuTDi. P.S.A. 

CATS' and EAELirS MOEiL EKBLEMS; with Aphorifms, Acimre* 

iind Pfoverl« ol .11 NKlnri.. \n llltiilntinnj on Wood b. J. Leiqhiow' 

SACEED and LEOEKQABT AST. Py Tkln. Ji.H£sok. 
Leg-end* o( tlia Saints and Birtyr*. Kcw Edition, with 13 
EUliiM^nncils- WowiriiH, 1 vols. squwTj Crown 9vo, Si». 64/. 

Nl'w Edition, with II Etchiaji 



KEW V0SK8 FFIUBHID bt LONGMAN'S iro Ca IT 

SACKED and LEOEKDABT AST. By Mrs. Jxhesoh. 

l,»gtaiw ef th« XBdonna, tlw Edition, with 37 Etchingi uid 

163 Woodouti. J ToL «qu»re crown Bvo. li». 
n* HiitOTT ef Our Lord, with that of hta Tjjirt ind Frecnnon. 

ComplpLnJ L)T Lwl,!' B:iatLiEi. Kevlu^d EdillDu, with 31 Stoblnst iDd 
UlWowlcuti. £ •oil. iquarB crown BVO. 1^. 

The Useful Arts, Manufactures, &c. 

EISTOBT of tb» GOTHIC BEVI7AL ; an Ait.mpt to thew how tit 

tbetiule tiiT UvUlxiil Arrhil<«ture WM relilnfi'l in Enilmna fturinK the 
lii).tt«nEPii[iini!i,>ndhi4hwii ivrittvloprcl i^ilh' prncnt. BrC. L.£abt- 
LAES. Arrliilwl. WiihU Illiutntionn (Mtull tiiegf jWE«)' ImpcmlBio. 

QTILI'S EKCTCLOPJEDIA of ABCHITECTUBB, with abore 1,600 
Eii^tni'liin on Wnod. FiTlb EditioD, rcviw.-d >nd eiiluKCd bj Wtaii 

ririroKin, ito.s:i.ed. 
A HABirAL of ASCHIIECTTTBE : hiding a Concise Eialorj ud' 

Elptsnntlon of the prlndnsl Stv]» oF Enropmn Arclillecture. Andpnt, 

Mcdi[cv«l, and Ben«i«i«iicf ; wiili m filonury of Trchnicil Termi. Xj 

TsoMAa lliTCiTELi. Crown SvD. with KO Wondciit!-, 10*. td. 
EIHTB on HOCSEEOI.D TABTE in FUBKITITBE, TTPHOLSTEBT. 

mnd othpT I>.^tallii. IlyCniBLis L. BiiTLtKB. Architect. Second Bditloa, 

with about eo illuntrmlionii. Hqiaire crowu Scu. ISjr. 
PRinCIPLES of HECHAiriSH, di^iicii<rd for ihr Uia of Stcdenti in 

the Uriiienilir*, ind tnr BniinorrinE Student) jRnenlW. Bt £. 

ViLLls, M.A, F.Il.S. tt. Jmfkioiiuui frorewir b tlie Vnirsnitj of Cim- 

bridge. SHwnd£-lilioa,eularE<-d! with371 Woodi'i^ls. Sto. Ui. 
LATHEH and TUBNinO, Bimple, Kschanical. »nd OSVAHSKTAI. 

Bjr V,'. UixitT KoBincorc. With ibout uo Illumralioai on Bteel and 



- _ _.„ a Brir-ncB and tug 

Arti, i«d tamiliU' with Unnuficturo. With above l,l>«l Woodcut*. STSlk 

Inedluui giro, price £t lit. td. 
HAFDBOOK of PEACTICAl TEIEOBAPHT. By ». 8. Coi-tET, 

Stenii, I,i»t. C.E, Enilti«r.ln-Clil-f of T.-liirrnphs to tho Poit OBcc^ 

Fifth EJition. with lis WoodeiilJ- and » Plates, n.o. price IM 
XKCTCLOP£SIA of CIVIL ENOIKEESIHO, Hinurical, Tfaeoretlcal, 

and PiacticaL Bj E. CkisT.C.B. WithmliQvaa.niW Woodculi. Bro.«*. 
TSEATISE on KILLS and HILLWOBE. Bv Sir W. Faikbaibs,. 

Bart. F.a.8. Kcw Edition, with 18 Pl»\«. a.,d' sa Woodcula. I Tola. 

XrSEPUL IREOBMATIOII for ETTGIITEEBS. Bt the uune Anthor., 
FiRBT, BtcoicD. aiHl Thigd Bieieb, with mULT P'lata and Woodcutar 
1 tol«. crown iTO. Iw. M. each. 

Tko APFLICATIOH of CABT and VBOTTBHT IBOB to Botldiog 



B riit 



. Bj Sir W. pAiBBUnS. li^rt. I-\E.S. Fourth Edition, enlarged; 




ISOB SHIP BHILDINO, iU History and Progret. M compriMd [o « 
BeiHaaciflIit»iiTDi>n(>] ReMUCba. II; the luoe Author. WLt&tPlaMul 
ISOWMulruU. t«o. ISi. 

1. TEZ&TI8S OIL the STEAK EHGIVE, in iti v&nnns Applintiou 
ta MlMM. MilKStnm KaviKition. Raimnknd A^fullunu B? J.Sovm. 
G.B. Kigbtli Edillon; *ltl>Portrikll.,1I P1ate«, audSM WiKidsuts. *Mi.tii. 

CATSCHIBK of tb» BTE&H EnGUTZ. in its tij-iods Applicatioiu » 
Mitim. Uin". Slr'ini NiiiMtiOD. lUtlwiyi. ind Agrlcullure. B; thr luia 
Author. Wiih S» Wm<lcutt Fop.M. 

HANDBOOK ot tbe 8TEAH EtrOIITS. Bt tfa# same Anthor, forouDg ■ 
Krr tolliBC»l«hisiBot lh« BteMo B limine, with »7 WooJcut*. Fcp. »«. 

BOITEHE-B BECEHT IXPEOTEKEKTS is tbe BTEAK ESCDrK ia In 
nHoiuuiriKntionii'iMiiiaLMilli.Stwm Nivlgtiion. EUIIwar*- ^<^ A«^ 
fultiim B--ii\r ( Suniikinvnt to thp Aatlinr*!! -Ckt«hiua of Iha Scos 
Bmhiiv.' B.I Ji>Hx Boruri, C.G. Now EJilioa, liusludiag auaj Kr* 
Emu|>i«( villi m Woodcuu. Vdji. Eto. 0<- 

A TBEATI8E on ths BCEEW PBO?XLLBIt, SCKEW TZSSZ£B,aW 
tkrcw KnirinH. u m^trtad for piirpom af Pmh *nd Wwi «fth Kotint 
of oll.er Msi1™L« o( rr-ii)iil«loii, "Tulilfnof tlid Wmuimo.i* mi P«-rorni»Drf 
ofSm'"rSir.m.r..»ri,l-l-uilpdSp.>ciili-nln)iijor Sl"p. >i.i1 Eiieiii"*. Ey 
J. Hovnsi;. (.'.E. Nl« Eiiu.rjii, with M 1-Ii1i>s mil ii; «"<»-lr-jt.. «■., «U 

ZXAXPIES of HODEBB ITSAH. AIS, >nd OAB EVGDrSS at 

the moat ApnrdTBd Typ*», Memnloysd for Pumpin*, rorDrlTtnj(K»cliliiKT. 

(nr LommDtion. mid Inr AtrieaScun, mlnutel; mid pnTticsllj deKTibsd. 

Bt Johv Bocrxi. C.E. In couna or publlatlon In tt !'■»>, prim ti.«l, 

nioh, Ibrmtog One volums «lo. with about K yiitm and MO Woodcut*. 
A mslOBT of tb* HACHIHB-WBOlrOHT HOSCBET ud L&CI 

Uaiiuhcture*. B; Wtluu< FiLEi!(, P.L.E. F.B.S. Bo^CnklM. 
lEACnCAL TEEATISE on HETALLUBOt, »dtplc4 from the iMt 

German Edition '•t ProfMaar Kiiit.'» Kttall-m bTW,Cl00En.F.B.S.b. 

uidB.BAHKia,Pb.D.II.E. Wilbstl Woodculi. a lola. Bto. piioe ft4 1>L 

■ITCEELL'B KAHUAL of PBACTICAL ASBATHTO. Third Edi- 
tion, fbr the nMt part re->rltten. witb all th« rwcnt Dlwo 
ponlad, b7 W. Cbooees, F.E.S. With 198 Voodcnta. tm. B 

Tho ABT of PEBFDHEBT ; the Hintorr and Thearj ttl Odoara, mi 
the Method! of BitraotlnK the Aramai of PUnti. B; Dr. Pmu, tfiM. 
Third Bditlan,wllb SI Woodcut*. Crown Ir- •— " 

mpriniig the 

. _ .. _ !oiiouij of the P 

Voodcuta. (TO. tit. 
loudoit'i Enerolopwdlk of Gardeuiug ; compriiing the Thaoij oad 

Pnotln of Honied] tur«. Floriculture. Arboriculture, and Luidieua Qat' 

daalns. With l.wM Woodcut*, iia.ni. 
•ATLSOH'B ABT of TAITHHG ESKTS ud TULASXS, ud Ghimt 

of Tenant! upon Quittinir Farma, both at HicbaelmH and UdjOu> 

Blshlh£ditiau.reTU«dbTl.C.HoRToa. Iro.HX.U. 
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Religious and Moral Works. 

AXTTHOBITT and CONSCIENCE ; a Free Debate on the Tendency of 
Dogmatic Theoloiry and on the CbarjCUristics of Faith. Edited by Cos way 
Morel. Pust 8vu. price Is. M. 

SEASONS of FAITH ; or, tlie ORDER of the Christian Argument 
Developed and Explaiii»Hl. By the Rev. Q. 8. Dkew, M.A. Second Editioiu 
revised and enlarged. Fcp. bva price Qs. 

CHBIST the CONSOLES; a Book of Comfort for the Sick. With a 
Preface by the Right Rev. the Lord Bi^h )p of Carlisle. Small Svo. price Gf. 

The TRUE DOCTRINE of the EUCHARIST. By Thomas S. L. Vooan, 
D.D. Canon and Prebendary of Chichester and Rural Dean. 8vo. price IS9. 

CHRISTIAN SACERDOTALISM, viewed from a Layman's standpoinjt 
or tried by Holy Scripture and the Early Fathers ; with a nhort Sketch of 
ihe State of the Chnrch from the end of th<' Third to the R(>formation in 
the be^nninir of the Sixteenth Century. By JouK Jabdine, MJL. LL.D. 
Svo. pnce 8«. CJ. 

SYNONTMS of the OLD TESTAMENT, their BEARING on CHRIS- 

TIAN FAITH and PRACTICE. By the Rev. Robebt Bacbb Giedle- 
STONE, M.A. Svo. price 15«. 

An INTBODXrCTION to the THEOLOGY of the CHURCH of 

EXOLAND. in an Exposition of the Thirty-nine Articles. By the Rev. 
T. P. BouLTBBE. LL.D. Fcp Svo. price 6«. 

FUNDAMENTALS ; or. Bases of Belief concerning MAN and GOD: 
a Handbo-ik of Mental, Moral, and Religious Philosophy. By the Rev. 
T. Griffith, M.A. Svo. price 10*. 6(2. 

PRATERS SELECTED from the COLLECTION of the late BABON 
BUNS BN, and Translated by Catherixb Wijckwobth. Pabt L For the 
Family. Pabt II. Prayers and Medications for Private Use. Fcp. Svo. 
price Z9. fid. 

The STUDENTS COMPENDIUM of the BOOK of COMMON 
PRATER: beinR Notes Historical and Explanatory of the Liturfey of the 
Church of England. By the Rev. H. Alldbst Nash. Fcp. Svo. price is. 9tL 

The TRUTH of the BIBLE: Evidence from the Mosaic and other 
Records of Creation ; the Origin and Antiouity of Man ; the Science of 
Scriptum ; and from the Archieology of Different Nations of the Earth. 
By the Rer. B. W. Satile, M.A. Crown Svo. price 7s. 6cL 

CHURCH&S and their CBEEDS. By the Rev. Sir Philip PERRnrOy 

Birt. late Scholar of Trin. ColL Cambridge, and Vniveraity Medallist. 
Crown Svo. price 10«. 6d, 

CONSIDERATIONS on the BEVISION of the ENGLISH HBW 
T BSTAMRNT. By C. J. Ellicott, D.D. Lord Bishop of Gloufwster and 
BriMtol. Post Svo. price 5s. 6d. 

An EXPOSITION of the 89 ARTICLES, Historical and DoctrinaL 

By B. Harold Browvi. D.D. Lord Bishop of Ely. Ninth Edit. Svo. 16f. , 

Bo 
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The LI7X and EPI8TLE8 ef ST. PAUL. Bj tlie Rer. W. J. 

CovTBEAES, UJi^ and the Very Rcr. J. 8. Howiov. DJ>. V^mn otCh»Zer r-^ 

Lttcust Editiov, with all th« Oriiriiua IlhiitnuttoiM. XanL i^w^m^mw^ 

on Steel, Woodcuta, Ao. t vola. 4ta 4Sf. -^-rrr 

IvTKSMKDiATs BoxTTOir. with ft BelectioD of Mapi^ VtU^m^ mod Woodrati. 

S Tola, ftqiiare crown Svo. Zlt. 6d. 

Studevt's Edttiov. reiised and eondeoaed, with 4B nfavtratfont tM 
Hapa. 1 voL crown 8Ta price 9$. 



The TOTAOE and BHIPWBECK of 8T. FAITL; widi 

on the Life and Writinga of St. Lake and the Bhina and Ksricmtion of tha 
Anclenta. By Jambs Smith. F JLS. Third Edition. (>own 8vow ICa. Cd. 

A CBITICAL and GRAMMATICAL COMMEVTABT on 8T. PAUL'S 

Epistles. By C. J. Bllzcott, D J>. Lord Bishop of Gloaceater & BristoL 8vo. 

Galatians, Foorth Edition, 8s. 6dL 
Ephesiani, Fonrth Edition, 8s. 6dL 
Faitoral Epistles, Foorth Edition, 10s. edL 

Phlllpplans, Colossians, and Philemon, Third Editkni, lOs. 6</. 
Thessalonians, Third Edition, 7s. e<L 

HISTORICAL LECTITRES on the LIFE of OXTR LORD JESTTS 
CHRIST: beinar the Hiilsean Lectures for 1859. By 0. J. Eij.icott. BJD, 
Lord Bishop of Gloucester and Bristol. Fifth Edition. Sro. prii'^ 12«. 

EVIDENCE of the TRT7TH of the CHRISTIAN RELXGIOH derired 

from the Literal Fulfilment of Prophecy. By Alsxakdeb KBirn PD 
87th Edition, with numerous Plates, in s<iuare 8to. 12s. 6c2. ; alao the Sdth 
Edition, in post Svo. with 5 Plates, e». 

History and Destiny of the World and Chnreh, aeeording* to 

Scripture. By the same Author. Square 8yo. with 40 Illustrations, ii*s. 

An INTRODUCTION to the STUDY of the NEW TSSTAKENT, 

Critical, Ezegetical. and TheologicaL By the Ber. 8. Davidbox DJ> 
LL.D. 2 vols. 8vo. 30s. ' 

HARTWELL H0RNF8 INTRODUCTION to the CRITICAL «TUDT 

and Knowledge of the Holy Scriptures, as last revised; with 4 Matis ai;d 
22 \V'oodcuts and Facsimiles. 4 vols. 8vo. 42s. 

SWALD*8 HISTORY of ISRAEL to the DEATH of MOSES. Trans- 
lated from the German. Edited, with a Prefkco and an Appendix. hv Rr«:«Fi.L 
Mabtineau, M.A. Second Edition. 2 vols. 8vo. 24s. VoiA III. a::d IV 
edited by J. E. Cabpekteb, "hlA. price 21s. 

The HISTORY and LITERATURE of the ISRAELITES, according 

to the Old Testament and tlie Aj)0cr>-pha. By C. Db RoTnacHii.i> ai.d 
A. De Rothschild, Second Edition, r«:vi8ed. 2 vols, post Svo. with Two 
liaiis, price 12s. 6d. Abridged Edition, in 1 vol. fcp. Svo. price Ss. 6 J. 

The SEE of ROME in the MIDDLE AGES. By the Rev. Oswald 
J. Rbichsl, B.C.L. and M.A. Svo. price ISs. 

The TREASURY of BIBLE KNOWLEDGE ; being a Dictionary of the 
Books, Persons, Places, Events, and other raaiter* of which mention is tnade 
In Holy Scripture. By Rev. J. Atrk, M^. With Maps. 16 I'lat^ and 
niuncrous Woodcuts. Iicp. Svo price 6». cloth, or J>». Gd, neatly bouud iu caif. 



NEW WORKS rcBLiinlD BT LOXQHAXS ISD CO. n 

,Mki,i and Gxei^tieiL 



KTZS7-DAT 8CBIFTTI&X DIFFICVLTIES explBined lad illnimted. 
Bt J. E. PBEBCon. HA. Vobl. JfiriAnn iiid Jfari; Vol. II. ^t( *nd 
John. 1 voK Ito. Sf. ucb. 



Pakt V!. (fte £3(sr Ugiilab 



nOLASO and CHBIBIEKSOH. 

P«t s™. prioa IOj. «J. 
A VIEW of the SCBIPTDES BIVEL&TIOKS COHCEBITIire % 
FUTURiJ ST.tTG, B/ RicniRD \t'aATiLT, DJ>. L>ta Arulibuliop of 
Dublin. >'lutli Eitilion. Fcv.ltu. M. 

THOnO&TS for tilt AOS. B7 Elizabbth M. Sbwill, Anthor of 
' A1117 Ilarbvrt ' Ac Xl-m Edltlao, revlwd. Pep. 8to. pric* ii. 

Pftuing ThoDglitt ott BeliKivn. By the tame Author. Fcp. 8to. 3/. 6^. 
Belf-ExftminaUan hefei* Conllnnfttion. B7 the nme Author. SSino. 

SMdiDgi for a Konth Freputtorr to Conflrmitlaa, Trom Writtn 
oftlieSuljindEngliihChurch. Ur the uiDC Author. Fcp.41. 

BatdiiiK* for Stbtt Db7 In Lane, compileil from the Writiii{f of 
Biibop Jebbxt TjLIXob. Bf the urns Author, Pep. i*. 

Fi«p>TatiDn for th« E0I7 Commnnlaa; the DevotioDi chieflT from 
thevarkiof JikeutTatlok. B; the uune Author. Slmo. Sj. 

TROUQHTB for the BOLT W£SS fbTTonng Farisni. Bf the Anthot 

at 'Amy Herbert.' New Edition. Pcp.Svo.b. 
FBIVCIFIES of KDITCATIOir Drawn from Hatnie end ReTelattOB, 

mnd applied to PemiJe Educitlau In (bo Uppar CUuca. BytbeAuthor 

aiHQEBS and 80HO8 of the CEHIICH : Itrinic Biogtaphical Sketehet 

of the Hymn-Wrlterj ill all Ihe principal Collect inn ii with N'otn on Ihslr 
Pulmi and Ujmua. B; Joaua MiLLiB, ILA. Feat 8*0. price lOi. <d. j 



LTHA aESHAHICA, translated ^m ths Qflrman bj- MIti C. Wax- 
WOBTH. Pim 8BBIR*, Hjmna for the Bundvn and Chief FeetiTiii 
SiCoaDSiaiM, ths Cliriitfan Life. Pep. St. ad. each SniM. 



• BFIBTrUAL BOBOS ■ for the BITHDATB and EOLIDATB threngt. 
out the Teas. By J.S.B.UosiBU,. LL.D. Vlnrot BKhamaod Aural Dean, 
Fourth Bdition,SlithThou>aud. Pep. O. M. 

The BEATITUDXB : Abasement before Ood 1 Sorrow for Sin 1 Heeknett 
ofeplrfti Daaire for Hallneaii Genlleneaai Purltr of Heart ithe Peara- 
maken I SuffarlDis IbT Chrlit, Bj the tamo. Thhrd BdlUon, Fop. IfcM. 
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Km PSE8EHCE— not hit XEXOBT, 1155. Bj the nma Antte, 

in Memory of hia 8o3r. Sixth Sdition. 16mo. U. 



ZMDEAVOTTBS afttr the CHXISTIAV LI7Z: DMeomses. Br 

Jambs MABTI5XAU. Fourth EdiUon, oureftilly revised. Fdel Svo. ?<: CdL 

WHAmyS IHTSODirCTOST LS8S0V8 on th* GHXIRIAV 

Evidences. 18mo. Sd. 

TOXTB DIBCOXTESES of CHST808T0M, ehieflj on the PaimUe of the 
Eich Man and Lazarus. Tranidated by F. Allsx. B.A. Crown Srou 3«. CdL 

BISHOP JEBEICT TATLOB'S EBTIBB W0BX8. Whh lift by 
Bishop Hbbee. Beviaed and corrected by the Bev. 0. P.Bbxv. 10 vols. 

price £5 6a. 



Travelsj Voyages^ &c 

HOW to SEE KOEWAT. By Captain J. R Casifbeix. With Mip 
and 5 Woodcuts. Fcp. 8to. price 5f. 

PAIT and the PTBEBEES. By Count IlEyRT Russsix, Member of 

the Alpine Chib, Ac. With 2 Maps. Fcp. 8vo. price 5«. 

SCENES in the SUNNY SOUTH; including the Atlas Moantains 
and tho Oaees of the Sahara in Alireria. B^ Lieut.*Col. the Hon. C. 8. 
Verekbr, M.A. Commandaut of the Limenck Artillery Militia. 2v*cl<» 
post ttvo. price 21«. 

Tne PLAT6B0UND of EUBOPE. By Leslie Stephen, late President 
of the Alrtino Club. With 4 lllustratioiisi engraved on Wood by E, Whyxtper. 
Crown 8vo. price 10«. 6</. 

GADOBE ; or, TITIAN'S COUNTBT. By Josiah Gilbbst, one of 

the Authors of 'Tlic Dolomite Mountains.* With Map, Faoaiiuile, and 40 

Illustrations. Imperial 8vo. Sis. 6J. 

EOUBS of EXEBCISE in the ALPS. By John Ttndali., LLD. 
F.R..S. Second Edition, with 7 Woodcuts by E. Whyxpbb. Crown Svo! 
price 12s. Qd. 

TBAVELS in the CENTBAL CAUCASUS and BASHAN. Inclndine 

Visits to Ararat and Tabrees and Ascents of Ksxbek and Bibrux. By 
D. W. Fbbshfibld. Square crown 8vo. with Maps, &c. 18s. 

PICTUBES in TTBOL and Elsewhere. From a Family Sketch-Book. 
By the Authoress of ' A Voyage en Zigzag,' Ao. Second Edition. Smail 4tOb 
with numerous Illustrations, 21s. 

HOW WE SPENT the SUKMEB; or, a Voyage en Zigaag in Switzer- 
land and Tyrol with some Members of the Alpinb Club. Frnn the Shetch- 
Book of one of the Party. In oblong 4to. with 300 Illustrationa, 16«. 

BEATEN TBACKS; or, Pen and Pencil Sketches in Italy. By tbe 
Authoress of * A Voyage en Zigzag.' With 42 Plates, containing about SO* 
Sketches firom Drawings made on the Spot. 8vo. 16s. 
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MIP at tkt CHAtV ftf KOITI BLAITC, rrom a aenal Sorrer In 
1S«S— 1M4. B7A. ADiV)-Bbillt. P.ILQ.S. H.A.C. Published undn tba 
Authoritj of the AJplM Club. Id ChromollthognphT on CItn nloul 
dnwlng-puKir Mln. » LTlu. prica lOt. Di mouuud on ciDf w In » toldlDit 

TE8TWAKD 1*7 BAIL; the Kew Ronte to ths Eail. B7 W. F. Bae. 
V!Uh )I>p ihewlnit th* Unta at Rkil lwtw«n the Atluilic uid tha FaciDc 
unISwIiOLiiorLtaeRjilwij'. Becoud Edilian. Pint dvo. prioa lOi. U. 

mSTOBT of DIBCOVEKT Id ddt ATTBTKALAIUH COLOSIEI, 

Aualnll*. Tumknlk. ind Nev Zfldud, from Ihe Eirlleat DaM to ih« 
PmwiiCUftr. BjVrLLWiUowiTi. Xroli. Sto. vittaaMipi.IIK. 

ZIOZAOOIHO AHOHOST DOIOKITEB. Bj the AnthorofHot* we 
Siwnt llio Summer, or m Vojnue en ZiiniK in SwllKrUnd md Tyr&l.' 
'With upwards ofSOOIIluDtntioiubT the AuiW Oblcnglto. prioelu. 

Tha DOLOKITS H01TKTAIITB ; Excnnion* throagh Tfrol, CuinthiA, 
Curainl*, iind Frliill, 1U1-1K3. By J. GiLBKiT aud G. C. CBmcHiLI. 
FJLG.a. Wiih numeroua lllkutntLoni. Square crowuBve. IK. 

emilE U tli» FTBEVEEB, for tbe hm of MonnUioecn. Bjr 
CBxXLSt ticiM. Zudli)ditUiii,irlt)il1apatidI]luttr*lloa>. Cr. Sro. Tj. <J. 



Tba ALFIRE OUIDE. Sj Johk Bill, M.R.I.A. Ute Pre^dent pf 

the Alpine aub, Tlioroii((hlT Rsvined Edif • ~ -. 
Svo. mtb Hape and other lIluitratlDni :— 



SVISE to tha WESTEBB AI.FS, lodadiug Monl Blue, Monte Boia. 

Zerault, ic. PrlM U. «d, 
eUIDE to the CEHTBAL ALPS, ioclndlng all the OberUnd DinricL 

Prica 7I.W. 
eVIDE U tha EABIEBB ALPS, price IQt. 6d. 
IntTOdnction oq Alpine TTBiTalllng In Oeneral, and oa tha Oaolo^ 

of the Alpi, price 1». Each of the Tlirwi Volumea or Pana of Ihe^puH 

Gtiidi ma; lie had Ktth Ihli IiTBODUCTios preflied. prim It. eitnt. 



iroiTD Sto. with Woodcuti, ai. 



Works of Fiction. 
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Brwt,**. Auwi, Ixioit, Actt; 

Tlu XODXBI irOTVUBri UBBAXT. Ewh Work, in cm 

oomptota In % Blngla Talana ■— 
MBiTmB'iOLmiATOM.to.boardnIfcfctek.th. 



Kati CDTaiiiT, iK botnlit fc arf. doth. 

■ QDMii't lUmtM. K. bDMdti If. M ckHh, 

Taouopri WAKDiT, It. ta. bfludiTu datb. ^"~* 

-Biacwitii««T(iimtifchj»rf»i8n«.(*rth. 

BUHUT-Uoou't 8ii Sinui «r a# ViiUT^ b^ ba«nta ( t«^ ttt A 



TliB HOME tt HBATHEaBHAX; ■ Tale. Bf ihe Antb 

CUIBET EDITION of ITDBIES tod TAL2S by Miss St:irEi 
AST Rbbbrrt, ii.iiit. t lT0Ba.3f. <W. 

GimTBCDi. 21. iW. RjLiBi&ixK AiWTOjr 3t U. 

The B*BL-<Dtl'nHTUR.J».M. M*ROiKII rBECtVii, u 

ElpBHTFSC» «/■ LlJK, ij.Oll. LlKKIOI P* BSOBiOB. 3('w 

Cltvi tlui,3'.6d. I Umrt*. *..6<l. ■■•"■•■ 

IT0SIE8 and TALES, Hy T. Jit, Sj;weli. Compriiimr— 

Hprlirrt 1 Oertn.(lf , TliP E«rl-» DJnuhliTi Tlii. Eiptrien™ of Oft . 

11.11; Ivpn.; KMI'sri-ir A.l.lnii: JUrmn't PnrTvulT I Bn.'ln" ft^ 

oiiri Ursula. Tti,- TVri W'orlit c^^jil-tr fn Einlil V-lumc. crown Sio. I 

iu lolhrr, uid i-oiiMlni'd in m Bui. prire Ui. 
A Olimpta of Ch« WotM. Bj [he Author gf A mj Ilerben.' Fcp. ' 
Tha Jonrskl or a Home lib. Bj iba nam Anihor. Tcwt Svo. I 
AfMlLirslBSi-quettu'Tb^Journiiluf 1 Home Life.' Pric« lOi 
tTKCLK PETER'S PAIHT TALE for the HIBETEEHTH CEKT 

Edilwi l>j E. 11. Sevell. .luDiur of Amy llrrbcrl.' tr. Prp. Bto. ;« 
THE GIANT; A Witch'* Slory fur En(;U6li Eojb. By tho 

WONDEBEUL 8T0SIE8 (torn nOEWAT, SWESEX, ud ICEU 

id>>).t<'.1 Mid irntMcnl W Ji-LiA r;oniiAUr. Wilh an l.-ir^nj .„.(,.» 

bjiha Ri:t.G. W. Cox. M..t. and Sii UoudcuU. Squaraput tivo. ill. 

A TISIT to KY DIgCOKISBIED COrBIV. Ihptiated. with 

Addition!, rrum rraaer't 3loBa:iiie. CnurD Svo. price ?•. fld. 

amaii Sceiiei of the Timo of Anea 
XcwKdltioD. P«tanL7«.ad. ^ 
BECXEB'B CHABICLES; kTaleillaalTatiTCorPriTatelifeftmon 
AndoutGm-lu: wiLliXotrtaudEicunuMi. Xe« Edition, ^mgro.' 



NEW WORKS PUBLISHED BT LONGMANS and CO. 25 



CABINET EDITION of NOVELS and TALES bj G. J. Whttb 

M ELVILI E :— 



DiOBT GBA.ND, 5*. ' 

Kate Coventut, 5#. 
Genbbax Bounce. 54. 



HoLMBT House. 5*. 
The Queen's Maries. 6t, 

Th€ lyrERPBETEl^ oi. 



Good poe Nothiso, price 6s. 

TALES of ANCIENT OKEECE. Bj George W. Cox, RA. late 
Scholar of Trin. Coll. Oxon. Crown Svo. jirice t)s. Cd, 

A MANUAL of XTTH0L0G7, in the form of Question and Answer. 
By the 8ame Author. Fcp. 3«. 

QUE CHILDREN'S STOET, by one of their Gossips. Bv the Author 
of • Voyaice en Z'k»«<?.' ' Pirturi'S in Tyrol/ SiC Sm&ll 4to. u ilh S.ity iliu»- 
tratiuus by the Author, price lOs. Qd. 



Poetry and The Drama. 

A VISION of CEEATION, a POEM; \nth an Introduction. Geolo- 
jrical and Critical. IJy Cutiibert roLLixowoon, 31. A. and B.M. Oxon. 
F.L.S. &c. Author of * Ilambles of a Naturalist ou tlie Shored aud Walen of 
tlie China Seaii,' &c. Crown 8\ o. price Is. Cd, 

The STOBT of GAUTAMA BUDDHA and hit CBEED ; an Epic. By 
Richard Phillips. Squara fcp. Svo. price 6s, 

BALLADS and LTBICS of OLD FRANCE; uith other Poems. By 
A. LjI^o, Fellow of Mertou College, Oxford. Square fcp. Svo. price 5*. 

80NOS of the SIERRAS. By Joaqui>' Milleb. New Edition, revised 
by the Autlior. Fcp. bvo. price 6*. 

THOMAS MOORE'S POETICAL WORKS, with the Anthers last 
Copyright Additions : — 

Shambocr Edition, crown Svo. price 3*. M. 

People's Editiox, square crown Svo. with lllnstrations, price 10*. 6J, 

LiBBAJiT Edition, medium Svo. Portrait and Viguette, 14«. 

MOORE*S IRISH MELODIES, Maclise*s Edition, with 161 Steel Plates 
from Original Drawings. Super-royal Svo. 3l«. 6d. 

Mlnlatnre Edition of Moore's Irish Melodies wi'h Maclise's De- 
signs (as above) reduced in Lithography. Imp. 16mo. His. 6d. 

MOORE'S LALLA ROOKH. Tenniel's Edition, with 68 Wood 
Engravings fh>ra original Drawings and other Uluatrations. Fcp. 4to.Sl«. 

SOUTHET'S POETICAL WORKS, with the Auth(»r's )an Corrections 
and copyright Additions. Library Edition, in 1 voL medium Svo. with 
Portrait and Vignette. 14t. 

LATS of ANCIENT ROME ; with Ivry and the Armada. By the 
Right Hon. Lokd Macaulat. 16mo. U. 6d, 

Lord Maeanlay's Lays of Ancient Rome. With 90 Illnstrations on 
Wood, from the Antique, firom Drawings by O. Bcbabt. Fcp. *to. n«. 

Miniature Edition of Lord Maeanlay's Lays of Ancient Rome, 
with the Illustrations (as above) rtduced in Lithography. Imp. I6mo.70<.6<i;» 



th 
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( o5TAnzxi Ptzjirso, A& Ci. 
Aluot, Jxiosi. Ac. «c 
T«« Tonra Dtek, Acl Ck, 

VITIAS GSET. te. 



HOTELS and TALES. By the Right Hon. BL Diolaell M.?. 

(.'ftMiiet Edition, CuiaitUrte iu Ten Volumef, crown Sro. Dr^e£fcflKh.sa 

follow*:- "^ ^^ 

I^OTIIilB. <U. 

Ktdil, <u. 
TiyrRBO, A«. 
Vbx£TIA, <;«. 

The MOBSBH If OVELISrS UB&AET. Each Work, in crown Sn. 

oomplf to in a 8iti|r]«; Volumif :— 
Mblvillk'i Gladiators, is. boards ; SjL6dL cloth. 

(iO<)t> FOR NOTDINO, 2«. U«rdH ; *«. f<|. <4oth. 

IfnLMBY IIouBB. i*. bfsrtls ; U.CJ. rloth. 

-^— I XT BUPBKTBB. 2t. iMOnis ; iM, M. cktth. 

Katb rovBBTur. 2«. boanis; 2*. OJ. cloth. 

QcBEN's 3IABIES. iM. Ijoardc: 2«. iSdL doth. 

Tboli/jPB's nAiifiEX, U. O//. boards -. a». cloih. 

Baeciiestrb Towers. U, boanli: U. fid. rlMh. 

Buamlbt>Mooub's Six Sisters o//A« Vallbtb, St. bowtU; 2a:. 6dL doth. 

lEElf E ; a Tale. By W. Stedart Trench, Anthor of * 
Irinh Lifit.' Second Edition. 2 toIs. post Hvo. price SliR. 

The HOME at HEATHEBBEAE; a Tale. Bj the Author of 

* Evi-rlcy/ Fcp. Svo. prire .V. 

CABINET EDITION of 8T0EIES and TALES bj Miss Sewexl:— 



cf 



AMT nZRDRBT, 2«.C<2. 

Gbbtbudb, 2Jt. (ki. 
7%tf Karl's Dkvajnu^.tt.M, 
RxPBRiKircB of LiPK, 2«.6d. 
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